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© Amlnomethyl oxooxazolidinyl benzene derivatives useful as antibacterial agents. 

(Sh Novel aminomethyl oxooxazolidinyl benzene deriva- 
tives, including the sulfides, sulfoxides, sulfones and sul- 
fonamides, such as (ll-N-13-14- (methylsulfonyl) phenyl) -2- 
oxooxazolidin -5- ylmethyij carbarn* acid, methyl ester pos- 
sess useful antibacterial activity. 
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Title BP-6244-A 
AM I NOMETHYL OXOOXAZOLIDINYL BENZENE 
DERIVATIVES USEFUL AS ANTIBACTERIAL AGENTS 
Technical Field 
5 This invention relates to novel aminomethyl 

oxooxazolidinyl benzene derivatives, including the 
sulfides, sulfoxides, sulfones and sulfonamides, to 
pharmaceutical compositions containing them, and to 
methods of using them to alleviate bacterial infec- 
10 tions. 

Background of the Invention 
At the present time, no existing antibacterial 
product provides all features deemed advantageous. 
There is continual development of resistance by bac- 
15 terial strains. A reduction of allergic reactions and 
of irritation at tJie site of injection, and greater 
biological half-life (i.e.. longer irx vivo activity) 
are currently desirable features for antibacterial 
products . 

20 U.S. Patent 4.128.654 issued to Fugitt et al. on 

December 5, 1978. discloses, among others, compounds 
of the formula: 



O 



25 




where 

A = RS(0) n ; 

X « CI. Br or F; 

R « c i" c 3 alkyl; and 

n = 0. 1 or 2. 
The compounds are disclosed as being useful in con- 
trolling fungal and bacterial diseases of plants. 
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U.S. Reissue Patent 29.607 reissued April 11. 
1978 discloses derivatives of S-hydr oxy.et.yl-3-su.- 
stituted-2-oxazolidinones of the formula: 




wh ere R is «. F. CH 3 . or CF 3 - Such compounds are 
10 described as having antidepressive. tranguxlxz-g. 

sedative, and antiinflammatory propert.es. 

U S. Patent 4.250.318. which was assued on 

February 10. 1981. discloses antidepressant com- 

pounds of the formula: 
15 , k . r — CH OH 

20 vnere ». can M. a„o„ g others, a WW-^- 1 " 
an SB, ,roup where is C.-C, a!*yl. or an 
acetymethylthio group. 

U.S. Patent 4.340.606. issued to ngi« et .1. 

on ,uly 20. »». discloses antibacterial agents of 
25 the general formula: 

E l^ 0) n-<5^ N V A ? 



30 where 

. C A . CF.H. CF 3 




R x = CH 3 . C 2 H 5 . « 2 
CF„CF„H: and 



or 



X - Ik 2 (K 2 - B or various .cyl «.x.«..)- 

„ n »7». discloses compounds o£ the formula 

35 on August 29. 
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o 

where 

5 -N(R )(R ) represents either dialkylamino 

radical in which the alkyl portions 
have one to five carbon atoms, or a 
heterocyclic amino radical which 
may be substituted by an alkyl 
10 radical having one to five carbon 

atoms or by a pyrrolidinocarbonyl- 
methyl radical, and 
R 3 represents a phenyl radical which may 
be substituted by one or more of 

1 5 

the following radicals: 

an alkoxy radical having one to 

five carbon atoms; 
a halogen atom; 
a trif luor omethyl radical, or 

20 

a carboxyl radical which may be 
ester if ied . 

The patent states that these compounds possess hypo- 
tensive, vasodilatatory . spasmolytic, sedative, myo- 
relaxant, analgesic and antiinflammatory properties- 
There is no mention of antibacterial properties. 

Belgian Patent 892,270, published August 25, 
1982. discloses monoamine oxidase inhibitors of the 
formula 



25 



30 



Ar-(X) 



CH^NHR 



where 



35 



R is H, c 1 ^ c a alkyl or propargyl; 
Ar is phenyl, optionally substituted by halo or 
tri flu or omethyl ; 
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n is 0 or 1: and 

X is -CH 2 CH 2 -. -CH-CH-. an acetylene group or 
-CH 2 0- . 

Pending U.S. Patent Appln. Serial No. 567.411. 
filed January 5. 1984. a continuation-in-part of U.S. 
Patent Application 417.569 filed September IS. 1982 by 
W. A. Gregory discloses antibacterial agents of the 
formula 

O 

A, 



OR 10 



(i) 

vh«ein. for the 1. and mixtures of the d and I stereo- 
15 isomers of the compound. 



NR 5 



r is R 2 so 2 . R 3 R 4 NC or R 3 c : 
R 2 is -NR 3 R 4 . -N(OR 3 )R 4 . -N,. -NHNH 2 , 
-NX 2 . -NR 6 X. -NXZ. -NHCR ? . -NZCR ? 
20 O O 



or 



-N-s(0) n R 8 R 9 : 
r and R 4 are independently H. alkyl 
3 of 1-4 carbons or cycloalkyl of 3-8 
carbons : 
25 R 5 is NR 3 R 4 or OR 3 ; 

r, is alkyl of 1-4 carbons; 

is alkyl of 1-4 carbons, optionally 
substituted with one or more halogens; 
r and R 9 are independently alkyl of 
30 8 !_ 4 carbons or- taken together are 

-(CH 2 ) p -: 



v 6 
R 7 



R 10 



O 

is H. alkyl of 1-3 carbons. -CR ir 



35 
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-C(CH 2 ) in C0 2 H. -CCH-CHC0 2 H. / VcC^H. 
O 0 

^ /~ C0 2 H - <^~^-C0 2 H or -C-CH-R 



12 

NH 2 



10 E n is alkyl of 1-12 carbons; 

R 12 is H ' alJtvl of 1-5 carbons. CH 2 OH 
or CH 2 SH; 

X is CI. Br or I; 

2 is a physiologically acceptable cation; 
m is 2 or 3; 
n is 0 or 1; and 
P is 3. 4 or 5; 

and when R 1Q is alkyl of 1-3 carbons. can 
also be CH 3 S(0) q where g is 0. 1 or 2; 
or a pharmaceutical^ acceptable' salt thereof. 

None of the cited references nor any known ref- 
erences suggest the novel antibacterial compounds of 
this invention. 



25 



30 



35 



5 



BNSDOCiD: <EP 0127902A2_L> 



0127902 



Y o 




N P 

•B 



10 



(1) 



20 



vherein. for the compo una. 

stereoisomer of the co p _ sh . 
A is -NO,. -.CO) B » r -S(O, 2 -».S(0) p B 2 H 3 . 

J R< . -co V -«*bV - C "- - OR5> 

C0 2 R 8 . ^2 4 

O ° 

- V -»h£r 4 : -«£»«■• - N)t 2- : 

2 ;^ S «. C -C .1*,! 

2 taken together, are -(CH 2 ) • 

r.'."«r.* -«*».. oprionaUV s.^- 

,„a B t are i-.P»"f» 



25 



30 



H is -NR,R 6 ° r - OR 5 : 
! 7 iE b or SlWl ot X-4 cartons: 
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R g is H. C x -C fl alkyl or C 3 -C 8 cyclo- 
alkyl; 

R 10 i6 H ' C 1" C 4 alk > r1 ' C 2 " C 4 alken yL 
C 3" c 4 cycloalkyl. -OR Q or -NR,,R 
5 R 1]L and R^ lQ are independently H or C^C^ 

alkyl. or taken together, are -<CH 2 ) r ~; 
X is CI, Br or I; 

Y is H, F, CI, Br or N0 2# or A and Y taken 
together can be -O- (CH 2 ) t O- ; 
10 Z is a physiologically acceptable cation; 

n is 0, 1 or 2; 

p is 0 or 1; 

q is 3. 4 or 5; 

r is 4 or 5; 
15 t is 1. 2 or 3; 

R 12 ° R i2 
B is >NH 2 . -N C-R 13 . -N-S(0) u R 14 or N 3 ; 

R 12 is H ' c i" C lo alK y 1 or c 3 fcC 8 c y cl °alkyl; 
R 13 is H: C i fcC 4 alk y 1 optionally substi- 
20 tuted with one or more halogen atoms; 

C 2~ C 4 alken yl: c 3 - c 4 cycloalkyl; phenyl; 

-CH 2 OR 15 ; .CH(OR 16 )OR 17 ; -0^8(0)^. ? r 

" 0R 18 ; " SR 14 : - CH 2 N 3 : the aminoalkyl groups 15 
derived from a-aroino acids such as glycine. 
25 L-alanine, L-cysteine. L-proline. and O-ala- 

nine; -NR^R^; or C(NH 2 ) R 21 R 22 . 

R 14 is C l~ C 4 alk y 1 - optionally substi- 
tuted with one or more halogen atoms; 

R 15 is H or C 1 -C 4 alkyl. optionally substi- 
30 tuted with one or more halogen atoms; 

R 16 and R i7 are inde P end ently C^c alkyl 
or. taken together, are -( C H 2 > 

R i8 iB c i" c 4 alk y 1 °^ c 7" c n ara **yi: 

R 19 and R 2Q are independently H or C^-C 
35 alkyl; 
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8 

r and R,, are independently H. C f C 4 
21 alKyl. ? 3 -C 6 cycloalKyl. phenyl or. taXen 
together, are -(CH 2 ) g : 
•u is l or 2: 
v is 0. 1 or 2; 
n is 2 or 3: and 
E is 2. 3, 4 or 5: 
or a pharmaceutical^ suitable salt thereof: 

provided that: 

- - rrrr c then B is not 

1) when A is CH 3 &-, 

-n-co ch 3 ; 

t • «tj co then B is not 

2) when A is CH 3 SC> 2 -. tneii 

-N-COCH. or -N-COCF 3 ; 

R 12 0 

when A is H_NS0 2 - and B is -N— CR 13 . 



10 



3) when A is « 2 2 
4) 



then R 12 is H; 



20 



25 



30 



%i when A is -CN. B is not -N 3 : 

,™ ^ ph B is not NHCOCH CI. 
5) when A as (CH,) 2 CH. » 16 " 2 

for thill *l,h ."ihacteria! .etiv.t, 
or ease of synthesis, or hoth. are compounds c£ for- 
mula I where: 

(1) Y is H; 9 

A. substituted in the para position, is 

o 

-5(0) R,. N0 2 . -C-CH 3 . or -CH(CH ) 2 : 
E is c"-C 2 alXyl optionally substituted 

1 with one or more halogen atoms or NR 5 R fc : 
R_ is H or CH 3 ; 



is H or CH ; 

w d -?c alkvl or substi- 
is 0. 1 or 2 when R x ainyi 

tuted alkyl: n is 2 when R x is NR 5 R 6 : 



or 



35 
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30 



(2) B is -NH-C-R 13 ; 
j is H 
CH^OR 



R 13 is H. CH 3 , OR 18 . CHC1 2< CH 2 C1 or 



v 15' 

R 15 is H or C x -C 4 alkyl; and 

R ie is c i~ c 4 alk y 1 * 

Preferred because of high antibacterial activity 
are compounds of formula I having the absolute con- 
figuration depicted: 





15 More preferred because of high antibacterial 

activity are compounds of formula I having the abso- 
lute configuration depicted: 



20 



and where A is S(0)CH 3 . SCH 3 , S(0) 2 CH 3# S0 2 NH 2 , COCH 3 or 
CH(CH 3 ) 2 ; and 

25 where B is -NHCOCH 3 . -NHC0 2 CH 3 or -NHCOCHC1 . 

Specifically preferred for their high antibac- 
terial activity are the following compounds: 
• (£) -N-[3- [4- (methylsulf onyl ) phenyl ]-2-oxooxazolidin- 
5-ylmethyl ]carbamic acid, methyl ester: 

> (S,)-N-[3-[4- (me thy Ithio) phenyl ] -2-oxooxa20lidin-5- 
ylmethyl ]carbamic acid, methyl ester: 

> (£)-N-[ 3- [ 4- (methylsulf onyl ) phenyl ]-2-oxooxa 20 lia in- 
5-ylmethyl ]f ormamide ; 



35 
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. (l )-N-[3-t«-C«^" 1£ ^ 1,I>,,enyll " 2 -' : " t00 "" 1Uin " 

5-vlroetbynaceramide; , 4J «^ t 

. ( J_K-l3-l4-( B et h yl t hio)phenyU-2-oxooxazoliain-S- 

ylmethyl]acetamide; 2 _ 0 xooxazolidin- 
^-vl»etbyl]acetaroide: .... 

5 . yl „e t .y a) acet^i a e; ^^^^^^^ 2 _ 

• (i)_2.2-dichloro-N-LJ-i* 

.. . , - c vi-jethvllacetamifle: 
oxooxazoUdin-5-ylmetnyu c_ vl . 

• (B.)_N-[3-(4-iB0P r °Py lpne y 7 

methyl]acetamide: ana . Al ^4„ s-vl- 

i v,*,t»«t -\ 2_oxooxazolioin-3-yj- 

• { JL)_N-[3-{4-acetylphenyl)-2-oxoo* 

metbyl]acetamide: rMate s to novel 

Another aspect ot wx* — 

intermediates having the formula: 




20 > — KHR 12 



the C l 3) and mixtures of the d and £ 
wherein, for the «i 

stereoisomers of the compound. 
B„ is H. Cl -C 10 aixyl or C 3 -C 8 cyclo- 

Anothefaspect of this invention relates to 
novel intermediates having the formula: 



O 

30 /^\ A 



o 



N-C-B I3 
B 12 



35 



(lb) 
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wherein, for the i. and mixtures of the d and ft 
stereoisomers of the compound. 
R 12 is H. C 1 -C 1Q alkyl or C 3 -C 8 cycloalkyl; 
R 13 is H; C L -C 4 alkyl optionally substi- 
5 tuted vith one or more halogen atoms; 

C 2 ' C 4 al **nyl; c 3 - c 4 cycloalkyl; phenyl; 
-CH 2 OR 15 ; -CH(OR 16 )OR 17 ; -CH^CO)^: 

o 

CR 15 : " OR i? : ~ SR 14 : the a *inoalkyl 
10 groups derived from a-amino acids such as 

glycine. L-alanine. L-cysteine. L-proline. 

and D-alanine; - NR 19 R 2 o : or 
C(NH 2 )R 21 R 22 ; 

R 14 iB C 1~ C 4 alk > r1 ' optionally substi- 
15 tuted with one or more halogen atoms; 

R 15 is H or C x -C 4 alkyl. optionally substi- 
tuted with one or more halogen atoms; 
R 16 and R 1? are independently C^C 4 alkyl 

or. taken together, are -(CH^> -; 

z m 

20 R 18 is c i~ C 4 al *yl °* C 7^ C 11 aralk y 1 ^ 

R 19 and R 20 are independently H or C^-C^ 
alkyl; 

R 21 and R 22 are independently H. ^-C^ 

alkyl. C 3 -C € cycloalkyl. phenyl or. taken 
25 together, are -( CH 2 > B -* 

m is 2 or 3; and 
v is O. 1 or 2; and 
s is 2. 3. 4 or 5. 
Another aspect of this invention relates to a 
30 pharmaceutical composition comprising a suitable phar- 
maceutical carrier and an antibacter ially effective 
amount of a compound of formula I. Yet another aspect 
of the invention relates to a method for alleviating 
bacterial infection in a mammal which comprises ad- 
35 ministering to the mammal an antibacter ially effective 
amount of a compound of formula I, 



11 
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Deiailea_Descri£tion 

, t t a and lb contain 

at lc ast one chir.! «». 

s "^ e s 6 c t on „ inin9 bo th the a and the 1 iso- 

"; n Taa ona! ehira! center is Present vhen » 
A " * ! „a this invention relate, to 

^th'or the possihie isomers up , 

10 tionaa poss^e 
ana this invention relates to 

isomers in the group E. invention . the I-iso»er 

of compounoB uj. . . rted . 

* «f the configuration depicteo. 
15 mean compounds of the com y 



20 




25 



30 



35 
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Synthesis 

Compounds of Formula can be prepared as 

follows : 

Scheme 1: 



O 

A. 

N O 




OH 




(II) 



NaN. 
or KN. 



Pyridine 
or other 
base 



DMF 



a) 




b) 



(Ill) 



12 

R 13 CONH + KOC 4 H 9 -t 

DMF 
18-Cr ovn-6 



(IV) 



reduce 
H 2 (Pd) 




or 

H 2 S + base 
or 

mercaptan + base 

O Y 

■I 

A 



o 

A 

N O 



NH. 



(V) 



R 13- C - C1 
or 
o 

R 13 -C) 2 o 
+ base 




o 

N O 



\— < R 12 « 
N— Ni— C-E 

(VI) 



13 



30 



35 



Where R 2 may be 4-tolyl. phenyl. 4-chlor ophenyl . Cj^C^ 
alkyl or haloalkyl, such as tr if luoromethyl . 

When the synthetic path a) is usea. the group A may be 
-H or any of the groups previously shown except where 
K 1 is -N 3 . -NX 2 . -NR 9 X. -~NXZ + . When the synthetic 
path b) is used the group A may be -H or any of the 
groups previously shown except when A is R 1 s (°) n and 
R x is NR 9 R 10 . R 9 . R 10 . R 1X . and R 11a cannot be H. 



13 
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Co.po.nds of Formula (U) »ay b. converted to 

crp r£ (III) by reaction with the appropri- 

t base « io . basic cyanic soWent 

T Solvents i.2-dimethoxy ethane, dioxane. bxs-C2- 

10 N . N _dimethylacetamide ™ «» ; o 

tetr amethylenesulfone ^^; e fied t ; ib : tylaroine or one 
etbylamine. N-methyl*orpholme. tribu y 

of the heterocyclic bases can be used. 

of tne . . with sodium. 

Compounds (III) »Y »« — - 
• * lithium, cesium or rubidium azides in a 
15 potassium. ^™ such as DHT. N-methylpyrrola- 

rre"^ /olanl. dimethylsul.oxide. tetramethyl- 
done. DMAc. bu etc . along with 

t he appropriate catalyst such as »™ 

Ch " o'wi'* ^-propaneaithio! ana a base such a, 

lri, *"" M ' 1f i by trivalent phosphorous co»- 

„ hyarooeh ^ ^ ana .ri^hyXphos- 

30 pounas such .» «i« Y P nercaptoa cetic acia. 

phite. ana by «rcaptans such ^ ^ 

sanction with hyarcen can best • h „ avalent 

K„t it will work where A is a ne 
b ydrogen. but it « reduc tion is carried out 

36 :;i:r;::;:r:r:i — — — 
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thoxyethane, acetic acid, tr if luor oacet ic acid, or 
isopropanol. A solution may be stirred at ambient 
temperature with palladium-on-charcoal catalyst pre- 
sent and the hydrogen introduced at atmospheric pres- 
5 sure through a glass frit. In some instances the 
reduction is exothermic. 

The reduction using 1, 3-propanedi thiol is car- 
ried out in methanol or other alcohol solvents con- 
taining an equivalent of triethylamine , by warming 
10 until N 2 evolution occurs. At ambient temperatures, 
slow reduction occurs. Temperatures of 20° to 100°C 
may be used; temperatures of 40° to 60°C are preferred. 
Warming an azide (IV) with tr imethylphosphine causes a 
rapid evolution of N 2 . The reaction may be carried 

15 cut in 1 . 2-dimethoxyethane or bis - (2-methoxy ethyl ) ether 
and the crude intermediate, when hydrolyzed with water 
or acid, gives the desired amine (V). 

The aminomethyl compounds (V) are acylated by 
reaction of the amine with an acid chloride or an- 

20 hydride in a basic solvent such as pyridine or by 

reaction in a water miscible solvent such as THF or 
1 , 2-dimethoxyethane in the presence of an aqueous base 
such as sodium hydroxide or potassium hydroxide, so- 
dium bicarbonate or sodium carbonate. When pyridine 

25 is used as solvent for the reaction, the acid chloride 
or anhydride is added to the mixture at 0° to 10°C. 
The reaction may be carried out between -30° and 
50°C. With very reactive acid chlorides or anhydrides 
such as tr if luor omethanesulf onyl chloride or anhydride 

30 the reaction is preferably carried out at -60° to 

-40°C. The acylations using aqueous bases are done by 
-stirring the amine (V) in a water miscible solvent 
such as tetrahydrof uran (THF), 1 , 2-dimethoxyethane, or 
dioxane and adding 1-5 N NaOH to keep the mixture basic 

35 as the acid chloride or anhydride is added, while 
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Keepin, the temperature *•«"» ^ "* 2 °'" ^.an 

_~ _ a ui th the amine using w.w " - 1 ■» 
reacted vitn T-ne first formed from 

* i** or where a mixed anhydride is tirst 

^ as ethyl chloroformate or isobutyl 
.0 cuch 36 etbY thf DHF or i.2-dimethoxyethane. 

iD a solvent such as THF DHF ^ 

in the presence of a tertiary h ^ 
amine or N-methylmorpholme at -30 to 1 

the amine (V) is added and the »i*ture 
""To"-c"for 1-5 hours. When N.N-dicyclohexyxc-^- 
15 las the condensing agent, the conditions 

imiae is used as tne c a avanta- 
and solvents may he the same ^^.^^ 
g eous to add N-hydr oxyphthalimide or N hydr xy 

imide. flr vlated by reac- 

Further, these amines *ay be acylatea y 

- tleB vi th esters ench as -^f^ h -tho" 

~"*r sr. ::rr/:rr"ter a. . s,^ 

25 OI to^ene at untU the 

sol vent> ana the »«t«. » ^ aB 

reactioh is shown to he complete y ^ ^ 

thinner ^^^J "^opheny! esters, 
as ""^ V hy aro*yPhthali*iae esters. 

3o tMe esters. en y tMybM1 „ trl .,.l. 

esters. 2.«.S-t«cnl P othct acyla ting 

T,henvl esters, may be usea. t ,«.,.« ,„1 

phenyl ■= l«iaazoles ana acyl 

agents st.cn as acyl aziaes. acyl 

e phosphates. wy be usea. 
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When synthetic path b) is used, the sulfonate 
ester (III) is allowed to react with an amide in the 
form of its sodium or potassium salt, generated using 
NaH, KH or KOC^-t in a dipolar aprotic solvent such 
5 as BMF # DMAc , HMPA. N-methy lpyr r olidinone . or tetra- 
methylenesulf one. To the salt preparation is added 
the sulfonate ester (III) and the mixture is heated to 
30° to 150°C. A catalyst such as 18-crown-6 may be 
used. Heating is continued for 3-50 hours. 
lO In Scheme 1 . the starting compound (II) may be 

dfc- (the racemate) or the £-isomer. The i-isomer is a 
precursor for the preferred JUaroides (VI). 

When the acylating group is derived from an 
a-amino acid and R 13 contains an amino function it is 

15 necessary to protect that amino function with one of 
the commonly used protective groups such as benzyl- 
oxycarbonyl . .t-butyloxycarbonyl . 9-f luorenylmethyloxy- 
carbonyl. or phthaloyl. Following the acylation, the 
protective group is removed by one of the standard 

20 methods to which the oxazolidinone ring is inert. The 
benzyl oxy car bony 1 group may be removed by hydroge na- 
tion in a solvent such as methanol. DMF. acetic acid, 
or mixtures of these solvents, using a catalyst such 
as 10% palladium-on-carbon or palladium black (100 to 

25 500 mg of catalyst per mmole of compound). Alterna- 
tively the benzyloxycarbonyl group may be removed by 
dissolving the compound in acetic acid, adding an 
equal volume of 4 1J HBr in acetic acid, and keeping 
the solution at room temperature for 1 to 5 hours, 

3 q The N a -t-butyloxycarbonyl groups are removed by 

hydrolysis with tr if luoroacetic acid at room tem- 
perature. 



35 
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tjctieme 2: 




■ R 12 



(VII) 



15 , f „ which may be maSe using 

Compounds of formula (I) which » y 

* chomp 2 are those where A a* 
«• °[ ^^ ly shown except that when A 

an y o£ the group, prevxou ^ 

cannot be H. ., nn „ lMV 4_toluenesul- 

t *r CI. benzeneeulfonyloxy. 
such ae I. Bi. trif luoromethanesul- 
fonyloxy. »ethanesulf onyloxy or ^ 

t« route a) the compound (VliJ 
fonyloxy. in route eo ivent such as 

t0 r eact with « » »»« *» o . c _ ^ the 

25 - ar temperatures of 50 

ethano! at te»P ln ,. tM paction is 

or solvent. » aov ^ 

carli ea o.t m a 60lvent „ aJ be 

tWp6l at.«to he reaohe • ^ 

ethanol. DKF. TBe teac ,lon ti.e »ay be 1 

30 .ethylenesulfone. or W». 

to 2 , hours. «here (VII) * active . The 

t he ^so.er, the Proauct „ ^ 
acylation of product VIII i 
for ScheEe_l. P^ h »>• 
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The reaction of (VII) with the anion of a sul- 
fonamide shown in Scheme 2 . Path b) is carried out in 
a polar solvent such as DMF, DMAc, N-methylpyrrolidi- 
none. tetramethy lenesulf one , or HMPA . In some cases 
5 the use of a catalyst such as 18-crown-6 may improve 
the reaction. Temperatures of 50° to 150°C are em- 
ployed; the time for the reaction can vary between 2 
to 48 hours. 

Alternatively, the sulfonamides (IX) can be 
10 prepared by reaction of the amine (VIII) with a 
sulfonyl halide in the presence of a base such as 
tr iethylamine or a basic solvent such as pyridine 
[Path c)] . 



Scheme 3 : 
15 C 
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20 t> o 

12 h 

parea « , ^ Mt f on , ehown lD S£b ^. 

path «» be e«i«« ulfonlc acia or 

f .n»l. VI " " t " t L. in toe a.seuce 

!i,m :t:^- « io - " io °- c : pr r 

of solvent. The temp ^ Bolvent in ert 

30 fe rred temperatures are nic acU may be 

to eW oro«lfnxe .ex o flu tctrachloride . 

empl oyea Cexa,p e £ ^ ^ ^ neat 

nitrobenzene or . «« nic acia is 
chlorosulfonic acid or fluoto 

35 preferred. 
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The sulfonyl chloride or fluoride (X) may then 
be reacted by the procedure of Scheme 3 , Path b) . with 
ammonia, a mono- or disubst i tuted amine, a hydroxyl- 
amine or a hydrazine in a solvent such as THF, 1,2- 
5 dimethoxyethane, dioxane. bis_- (2-methoxyethyl ) ether or 
DMF. The reaction may be run at temperatures of -20° 
to 40°C; temperatures of -10° to 10°C are preferred. 

The sulfonyl chloride or fluoride (X). may be 
reacted with sodium azide or potassium azide in a 
10 mixture of acetone and water to give the sulfonyl 
azide (XII) as shown in Scheme 3 . Path c). Other 
vater-miscible solvents such as acetonitrile , DMF. 
1.2-dimethoxyethane. THF. or dimethylsulf oxide may be 
used in place of acetone. An aqueous solution of 
15 sodium azide is added to acetone, the mixture is 
cooled in an ice-bath, the sulfonyl halide (X) is 
added, and the mixture is allowed to come to room 
temperature. The reaction may be carried out at -10° 
to 20°C. Preferred temperatures are -5° to 10°c. 
20 The sulfonyl chlorides (X) may be reduced by 

several methods, as shown in Scheme 3. path a). The 
use of zinc metal added to a hot mixture of acetic 
acid, acetic anhydride and sodium acetate gives the 
S-acetates (XIII) in good yield. This is carried out 

25 at reflux temperature of the mixture, but may be car- 
ried out between 50°C to 120°C. Alternatively, the 
sulfonyl halides may be reduced by using zinc in ace- 
tic acid to give the mercaptans (XIV). The reduction 
may also be carried out using an iodide such as tri- 

30 methylsilyl iodide or mixtures of trimethylsilyl 

chloride and sodium iodide in an inert solvent such as 
dichloromethane. benzene or toluene; stirring in the 
temperature range of 0°C to 50°C with the preferred 
temperature 20-3O°C. This reduction gives the disul- 

35 fide which is then reduced by sodium borohydride in an 
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alcohol solvent such as methanol. The disulfide may 
also be reduced by dithiothreitol or by zinc and 
ac id The product is the mercaptans (XIV). If °e- 
6ir ed the mercaptans may be alkylated with the halides 
R L to give the sulfides (XV). This reaction nay be 
carried out using base such as potassium carbonate, 
sodium methoxide. sodium ethoxide or potassium t-bu- 
toxide. The alkylation can be done using sodium 
hydroxide in dimethylsulf oxide. 

The reactions of Scheme 3 may be carried out 
starting with the l-isomer of (VI) where A « H to gxve 
products of the preferred l-for« (the preferred con- 
figuration shown above). 
Schejme_4 : 

15 O 



lO 



Vn C-R 13 H 2 S0 4 

20 (VI: where A=H) 



(XVI) 
+ 



?°2 O 



25 °^«VJ« 12 0 

Vr C-R 



13 
(XVIII) 
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CXIX) 



***™n C K R 4 S(0) 



o 



20 




R 12 ° 
N C-K 



13 



(XXII) 



base 
R 5 L 



25 



R 12 ° 

N C-E 



13 



(XXIII ) 



30 



35 
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The nitration of scheme.!. Path a) is carried 
„t by adding the compound of formula (VI) <*-»>" 
concentrated sulfuric .da containing one eguiv.l.nt 
of nitric acid. Nitrate may be added in the for, of a 
s I It such . E potassium nitrate. The nitration mature 
i. cooled to about -S-C. Kept below 0-C during the 
addition, and then allowed to warm to room tempera- 
ture The nitration may be carried out at tempera- 
tures .I -20- to is-C. over time period, of 30 to x.o 

10 "'""in the nitration shown in scheme 4 it has been 
found that some ortho nitration occurs as well as the 

\Z» of 2 4-dinitro-compound. These products may 
£0r °!":?„f * of preparative chromography. and/or 

cry'stlm^Ion. The ortho nitro compound may be made 

'U amounts by nitration in acetic add by gen- 
erating acetyl nitrate. The dinitro-compound can 
easily be made by using a higher molar ratio of 

ni "" T n hI nitrocompounds (XV!. XVI.. - be 

reduced by using Raney nicXel catalyst and hydrazine 
Z Z catalytic hydration in a Parr 
10 -S0 lbs. of hydrogen using palla dium-c .n-cha c a 
the catalyst. The products are the anilines XIX). 
25 Th e anilines (XIX, may be acylated using an acyl 
halide or an acyl anhydride in the presence of an 
organic base such as pyridine or triethylamxne or 
organic base m sodium hydroxide 

N-methylmorpholine: or using aqueo 

in an orga nic ^ t Xinuc, as 4.-1^1- 

30 di»ethoxyethane or DMF A c Y ^ ^ 

a^incpyridine may be used. In a y ^ 

Unes »ay be reacted with a ^ \°J\H 

the sulfonamides. In turn, the «ifle. CXX) 

L (XXII) *ay be alkylated using base and the 
36 appropriate .11,1 balide. .ml sulfonate or sulfate 
eBter . 

24 
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Compounds where R 1 is -NX 2 . -NR 4 X. -NX2 ot^* 9 02 
-N=S(0) R~R^ nvay be made as 6hown in Scheme 5 . 
Scheme 5 : 

0 

.A 



H_NS- 

— ~ ' * ' B O 



N_C-R 13 

(Xi: R 9 . R 10 -H) 

a) 2 eg. NaOX / \ 1 eq. ZOX b) 

10 neutral 



V" 



0 v=v v_ / r 12 o o v^y ^ 

\-N C- 



R 12 ° 

R 13 V.N_C-R 13 



15 (XIV) (XXV) 



R 2 -S-R 3 | C) 



I 



d) R S 

2 \ ° A 



oxidation 



20 



NaOCl 



J x N C-R 



13 
(XXVI) 



S=N-S-(( )\-N O 
(XXVII ) 



30 



35 
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e) 

H O A„ ^2*- 

t> K-s-ii )>N 0 neutral 

Vn — c-i 



-R 13 



(Xi: R 10 " H) 



9 o \ry K i2 r r 



\_ N C-I 



13 

(XXVIII) 



Part a) of SchemeJS is carried out by adding the 

,„ n N sodium or other 

sulfonamide IXi; « 9 . « 10 -"' 7 „ t he dH 

IS v oolite (2 equivalents) while keeping the pH 

^2 n a a Ay aaain, a «" 
rc™ic acia. This reaction .ay he ....1.- out a -20 
to 50-C- it 9-oes veil at room temperatures of 20 to 
,o-c The "action is complete in 30 minutes to 2 
20 ! 1 To the metal salts of the haloamioe 

hypohalite. reactins the 

The sulf illumes (XXVI) are 

"Lo an ol a nt such as hypochlorite anion in a Phase 

; £ :: 

30 c « hy stirrin, ,«v„ i» - ^Lonium 

ac etate ana ^""^^ r of a, ecus KaOCl are 
bromide while a two-fold excess 

added at room temperature . cmviii) 
Tbe preparation of N-alKyl haloa^des <* XVI11 
h l step e» is carried out using the procedure 
35 (Scheroe_5.. 6tep e;/ 
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of Scheme 5. Path a), except employing one equivalent 
of hypohalite. 

An alternative synthesis of the glycinamides of 

5 Formula I where B is N C-R 13 vherein R 13 is CH 2 KH 2 

as well as compounds where R 13 is CH 2 N 3 is shown in 
Scheme 6. 
Scheme 6 : 



V 

10 , O 



15 



30 



35 




N-N C- 



(XXIX) 



N "O NaN 3 

DMF 

CH 2 C1 



N C 




20 " ^^^ n 2"3 

(XXX) 

reduction 



25 




C-CH 2 NH 2 



(XXXI) 



Glycine amides (XXXI) may be prepared by making 
the chloroacetyl or bromoacetyl or iodoacetyl com- 
pounds (XXIX) followed by reacting these vith sodium 
azide in dimethylsulf oxide or other dipolar aprotic 
solvents to give the azidoacetyl compounds (XXX). The 
azidoacetyl compounds then may be reduced by hydrogen 
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Tbe products are the glycine aoides (XXXI). 



5 



NE 

M 



The co-pounds of Formula I where A U -C-R & or 

jw B ». are obxained a. shown in Scheme 7. 
Sch§jne_7 : 



10 



15 



^-B 

(XXXII) 




(XXXIV) 




-B 
QXXXV) 



„ ° 





-B 

(XXXVI) 



£ 

(XXXVII) 
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Reaction of the ketones (XXXII) with a hydroxyl- 
amine or hydrazine gives the corresponding oxime or 
hydrazone derivative (XXXIII). The reaction is car- 
ried out in a solvent mixture of pyridine in ethanol 
5 at a temperature of 50*C to the reflux temperature of 
the solvent mixture. 

The amides (XXXV) can be prepared by hydrolysis 
of the nitriles (XXXIV) with basic hydrogen peroxide. 
The reaction is conducted in aqueous alcoholic solvent 
10 at a temperature between O and 60°C. The substituted 
amides (XXXVII) can be prepared by aminolysis of the 
esters (XXXVI). For low boiling amines, the reaction 
can be carried out under pressure. For higher boiling 
amines, a mixture of the amine and (XXXVI) is stirred 
IS optionally in an alcoholic or polar aprotic solvent at 
a temperature of 50 to 150°C. 

An alternate synthesis of compounds of structure 
(V) is carried out as shown in Scheme 8 . 
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o 

N O 



(VII) 




N-K 



10 



DMF 



18-Cr own-6 may be 
used as a catalyst 




(XXXVIII) 



15 



20 



25 



30 



1) H 2 NNH 2 



2) H 

3) Base 




O 



NH. 



(V) 



in Schejne_8. A may be H. or any of the groups 
previously shown except that when A is ^6(0)^ « x 
cannot be N... and when R is NR 9 R 1Q . R,. * 10 . *n an 

"annot I H. L «ay be any suitable leaving group 
such as I. Br. CI. benzenesulf onyloxy . ,-toluenesul- 
fonyloxy. methanesulf onyloxy . or trif luoromethane- 
sulfonyLxy. The reaction is carried out by heat.ng 
sulfonyioxy dipo lar aprotac 

at temperatures of 25 to is>u v. 

solvent such as DMF . DMAc. N-metbylpyrr olxdxnone . 

t e Jamethylenesulf one or HHPA. The phthalimxde group 

ie \hen removed by treatment vith hydrazine in 

at o»C to 50-C for 5-30 hours followed by ad3.st.ng 

J neuLi pH with acid. An alternate method is f.rst 
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to react (XXXVIII) with sodium sulfide, then to dehyd- 
rate with N.N-dicyclohexylcarbodiimide. followed by 
reaction with hydrazine and then treatment with dilute 
acid. This last method is very mild. 

Compounds where A is -SCO)^ or -S{0) 2 R ± may be 
made as shown in Scheme 9 . 
Scheme 9 



O 




in pyridine or water 
or tetrabutylammonium 
periodate in CHC1„ 



25 



30 



(XXXIX) MCPBA ^ Y^V N \ /° R O 




.12 ,, 

N C-R 



13 



(XLI) 



Sulfides of structure (XXXIX) where R 12 and R 13 
are as defined above may be oxidized to sulfoxides 
having the structure (XL) by using one equivalent of 
an oxidant. The preferred oxidant is a water-solution 
35 of selenium dioxide containing hydrogen peroxide. 
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15 



Other oxidants which may be used include iodobenzene 
dichloride in a pyr idine-water fixture, or tetrabutyl- 
ammonium periodate in refluxing chloroform. Strong 
oxidants such as m-chlor operoxybenzoic acid or per- 
acetic acid may be used: the mixtures containing vary- 
ing amounts of sulfide, sulfoxide and sulfone thus 
obtained may be separated by conventional techniques 
such as chromatography. 

Use of two equivalents of a strong oxidizing 
agent such as m-chloroperoxybenzoic acid results in 

the sulfone (XLI). 

The alcohols (II) and halides (VII) required as 
starting materials are readily available by any of a 
* .♦.rwiard methods for the preparation of 

liUIUUCi. — _ 

. . , „ rw f Dven and D. Swern. rhem. Rev., 
oxazolidones. [M. E. «» uu " 

67. 197-246 (1967)]. 

~~ of these methods, the two which are noteworthy 
for the variety of compounds prepared are outlined m 

gcheTae 10 > 
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A 




Pharmaceutical^ suitable salts of compounds of 
formula I can be prepared in a number of ways known in 
the art. In the definition of R^. cations indicated 
by Z include alkali and alkaline earth metal ions such 
as K + , Mg ++ r Ca ++ # Li + # Na + and tetraalkylammonium. 
Where B is -NH 2 or where R contains an amino group 
and A is not S(0) n NXZ, pharmaceut ica 1 ly suitable salts 
include those resulting from treatment with acetic, 
hydrochloric, sulfuric, phosphoric, succinic, fumaric, 
ascorbic, and glutaric acid. 
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Example 1 

Preparation of <*!) -5-Azidomethyl-3-t4- (methylsulf on- 
vl)phenyl]-2-oxazolidiDone (I; A-4-CH,SQ 2 . B-N 3 ) 



Preparation of (dU-5-lodomethyl-3- t 4-(methylsulf onyl)- 

r hPnvl1-2 -" v " olifliDOne 

A fixture of 50 g (345 mmole) of (dt)-5-chloro- 
roe thyl-3-[4-(methylsulfonyl)phenyl]-2-oxazolidinone 

and 100 g of sodium iodide in 300 ml of 2-butanone was 
refluxed overnight. This was cooled and poured into 1 
liter of ice and water: sodium sulfite was added until 
all the yellow iodine color was gone: the mixture was 
filtered and washed with water to provide 61.7 g of 

i- n n*j o n Thic material 
iodomethyl compound, m.p. — 

15 was recrystallized from 370 ml of acetonitrile to gave 
44. B g. m.p- 177-5-179°C. 

P3rt \ mix ture of 7.6 g (20 mmole) of (di)-5-iodo- 
20 tte thyl-3-t4-(methyl6Ulfonyl)phenyl]-2-oxazolidinone 

and 4 g of sodium azide in 150 ml of (dry) DHAC was 
heated at 125-C for three hours. It was then poured 
into ace and water. The product -was extracted with . 
chloroform three times and the extracts dried over 
25 sodium sulfate and concentrated to a semi-solid 

paste. The product was stirred with ether, filtered 
and dried: yield 4.7 g. This was recrystallized fro, 
14 ml of acetonitrile to give 2.2 g of azidomethyl 
compound, m.p- 152. 5-153. 5»C. 

30 
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Example 2 

Preparation of (£) -5-Azidojnetliyl-3- [4- {methy lsul- 
fonyl) phenyl ]-2-ox a2olidiDone (I; A=4-MeSO . B=N ) 

s Part A 

Preparation of (Jl)-5-Hydroxymethyl-3-[4- (methyl- 
sulfonyl)phenyl]-2-oxazolidinone. 4-methylbenzene- 
sulfonate (I; A=4-MeSO_. B=OSO,C r HMe ) 

— — — ■ ... ■ ^ Z D H 

A solution of 5.00 g of (£)-5-hydroxyraethyl-3- [4- 
10 (methylsulfonyl)phenyl]-2-oxazolidinone in 30 ml of 

pyridine (dry) was stirred at 0-5°C and a solution of 
3.7 g of p_-toluenesulf onyl chloride in 10 ml of pyri- 
dine was added slowly. At the end of the addition the 
mixture was stirred one hour; the mixture crystallized 
15 to a semi-solid mass. A few drops of water were added 
with evolution of heat. The mixture was poured onto a 
water-ice mixture, filtered, and washed with water. 
The product yield was 4.02 g. m.p. 187 . 1-188 . 6°C. 

20 Part B 

A mixture of 3.5 g of (i)-5-hydroxymethyl-3-[4- 
(methylsulf onyl )phenyl ]-2-oxazolidinone . 4-methylben- 
zenesulf onate and 2 g of sodium azide in 20 ml of DMF 
was heated to 90-100°C. At the end of one hour, the 

25 

mixture was cooled and diluted with ice-water, the 
product crystallized and was filtered and washed well 
with water: yield 1.25 g; m.p. 146 . 5-14 8 . 5°C . This 
product may be crystallized from methanol to give a 
product melting at 148 . 9-14 9 . 4°C. 
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Example 3 

Preparation of a) -4-[5- CAzidometbyD-2-oxooxazolidin- 
3 _ y l]be nzenesulfonamide (I; A-4-H 2 NSO ? . B-N 3 ) 

5 Natation of U)-4-l5-(Hydroxymethyl)-2-oxooxazoli- 
cin-3-yUbenzenesulfonamide. 4 -»ethylbenzenesulf onate 
(I; A»4-H 2 NSO^. B«OSQ 2 C 6 H 4 Me) 

A mixture of 13.61 g (50 mmole) of (D-4-15- 
10 nydroxymethylW-oxooxazolidin^-yllbenzenesulfonam^e 

in 50 ml of dry pyridine was stirred at -5 to 0-C as 
solution of 9.53 g of 4-methylbenzenesulf onyl chloride 
in 25 ml of pyridine was added dropvise. The reaction 

and stirred 

was allowed to 

15 th ree hours. It was then poured into ice-water, the 
crystalline product filtered and washed well wath 
water and dried. The yield of product was 19. o g. 
».p. 213.S-217.5-C. 

mixture of 18.7Sg (44 mmole) of {S L)-4-[5-(hyd. 
.oxymethyD-Z-oxooxazolidin^-yllbenzenesulfonamide 

4 _Jthylbenzenesulfonate and 3 g of sodium azxde xn 75 
.1 of DMF was heated at 50-C for three hours. The 
25 reacti on at this stage was only about one-half done 

BO further sodium azide (2 g) was added and the reac- 
tion heated at 50-C for 6 hours and then at 60-C for 
one hour. It was poured into ice and water filtered, 
washed well with water and dried: yieia 11.24 g. -.p. 
30 139 ,ho.1«C. This was recrystallized from 50 ml of 

acetonitrile to give 6.1 g of product. ..p. 139.5- 

140. 1°C. 
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Using the procedures described in Examples 1-3. 
the following azides could be prepared. 



O 




Table 1 



h m.p. (°C1 isomer 

4 4 ~ CH 3 S 97.4-98.2° JL 

5 4-CH 3 CO 101-102° dfi. 

6 4-CF 3 dt 

7 4-(CH 3 ) 2 CH 63-64° dft 

8 3-CH 3 CO d £ 

9 4-CH 3 0 da 
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p-xample 10 

Preparation of (dft) -S-Amino»ethyl-3- [4- (»etbylsulf on- 
yl)phenyl]-2-oxazolidinone trif luoroacetic Acid Salt 
(A- 4-CH 3 SQ 2 . B g NH 2 *CF 3 CQ 2 H) 

A solution of 1.1 g of (di)-5-a Z idomethyl-3-L4- 
(tt ethylsulfonyl)phenyl]-2-oxa 2 olidinone in 75 ml of 
trifluoroacetic acid and 0.5 g of 10% palladiu»-on- 
charcoal was shaKen under hydrogen pressure (approxi- 
mately 50 psig) for one hour. The mixture was fil- 
tered and concentrated to give 0.8 g of product. m.p. 
158-170°c (dec). 



20 



Fvample 11 

Preparation of (l> -5-Aminomethyl-3- t 4- (methylsulf onyl >- 
phe nyl 3-2-oxazolidinone (I; A=4-MeSQ,. B-m^J 

A mixture of 3.48 g (0.0117 mole) of (i)-5-azido- 
ro ethyl-3-l4-(Bethylsulfonyl)phenyll-2-oxa 2 olidinone. 

11 ml of 1.3-propanedithiol and 15 ml of triethylamine 
in 30 ml methanol was warmed to 40-50-C as nitrogen 
evolution occurred at an appreciable rate. After 
nitrogen evolution ceased, the solution was concentrated 
under reduced pressure, the residue stirred with ether, 
and the solid filtered and dried: yield 3.09 g. m. P . 
25 137 _i42*C. This was dissolved in about 200 ml of 

aDS olute alcohol at reflux (some brown solid did not 
dissolve) and filtered hot. The product crystalled to 
yield 2.46 g of product, m.p. 146 . 6-147 .1»C. 
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Example 12 0127902 
Preparation of (£)-4-[ 5- (Aminomethyl ) -2-oxooxazolidin- 
3-yl]benzenesulf onamide (I; A«4-H 2 NS0 2# B«NH 2 > 

A suspension of 4.5 g (15.1 mmole) of (£)-4-[5- 
(azidomethyl ) -2 -ox o oxazol idin-3 -y 1 ] benzene sulfonamide 
in 30 ml of methanol and 3 ml of tr iethylamine was 
stirred and 3 ml of 1, 3-propanedi thiol added. Evolu- 
tion of nitrogen started and the mixture was warmed to 
reflux. In 15 minutes, all of the solid had dissolved, 
and heating was continued thirty minutes longer. The 
methanol was evaporated in a nitrogen stream and ether 
was added to the residue and a solid crystallized. 
The filtered solid was dried; yield 5*01 g. m.p* 
14B-150°C. This was dissolved in 30 ml water by 
adding acid, filtered and made strongly basic with 
concentrated ammonium hydroxide and filtered to give 
1.32 g of product, m.p. 151.7-152 .4°C. 

Anal. Calcd. for C H -N O S : C. 44.27; H, 

lO 13 3 4 

4.83; N, 15.49. Found: C, 44.00. 44.13; H. 5.06, 
4.85; N. 15.21. 15.21. 



Example 13 

Preparation of (S,) -5-Aminomethyl-3- [4 - (methyl su If onyl ) - 
phenyl ] -2-oxazolidinone (I; A~4-MeS0 2 . B=NH 2 > 

A 2.00 g (6.75 mmole) portion of (fi.) -5-azido- 
methyl -3- [ 4- (methylsulf onyl ) phenyl ] -2-oxazolidinone in 
25 ml of 1 . 2-dimethoxyethane was stirred under nitro- 
gen as 3.2 ml of tr imethylphosphine in 5 ml of 1.2- 

30 dimethoxyethane was added. The mixture became warm 
and a rapid evolution of nitrogen occurred. The 
mixture was concentrated to leave a brown gum. The 
gum was stirred with water and solid crystallized. 
This was dissolved in water by adding dilute acetic 

35 acid to pH=4, filtered and the water made basic with 

concentrated ammonium hydroxide. The yield of product 

was 0.94 g. m.p. 129-132. 8°C. 
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Preparation of W ■> A . 4 „ MeS . B-NH,) 
phenyn-2-oxazo^^ 2 " 

A mixture of 30.3 g ^ oxa2 olidinone . 13.1 

5 „ n , r4 (B ethYlthio)phenyl]-2-oxa20iaQ 

methyl-3-l«-C»etnyi trie thylaHiine 
ml of 1.3-propaneaitniol an - -1 ^ 
in 150 .1 of -ethanol was .tx«.d a ^ 
bo urs- It was then concentrated The ^ 

a U ith aaueous citric acia. filterea. 
starred with aqueou , ammo nium 

to »*o sasic vith concentrated aramv» 

10 filtrate »ade basic vi _ iltered: yie id 16.5 g. 

hydroxide. The product was filtered, y 

m.p. 160-162-C. 

. t^am^les 10-14. the 
Using the proceow« — - 

" following amines could be prepared. 

o 




20 _NH 2 



Table 2 

25 a g ■ P • ( 

EX. e. AO 

* CH CO 115-116° a * 

15 4-CH 3 CO aJL 

16 3 _CH 3 CO acetate salt 
a (PH "V CH 104 . 1-1 UD • A 

18 *' CF 3 

30 19 fl _ C H 3 0 fla 

20 *~NC 
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Preparation of U)-N-[3-[4-(Methylsulf onyl)phenyl]- 
2-oxooxa2olidin-5-ylmethyl]f ormamide (I; A«4-MeS0 # 
B-NHCHO) 

5 A solution of 1.00 g (3.70 mmole) of (ft) -5-amino- 

methyl-3-[4-(methylsulf onyl ) phenyl ]-2-oxazol id inone , 
in 10 ml of 2-propanol containing 2*5 ml of ethyl 
formate was heated at reflux for twenty-four hours. 
The mixture was cooled and diluted with ether to give 
10 0.96 g of material which was recrystallized from 9.5 
ml of acetonitrile to give 0.65 g of product, m.p. 
190-191 ,6°C. 



Example 22 

15 Preparation of (i ) -2 , 2-Di chlor o-N- [ 3- [ 4- (methylsul- 
f onyl) phenyl ] -2 -oxooxa zo lid in-5-ylmethyl] ace tamide 
(I; A=-4-MeS0 2 . B=NHCOCHCl 2 ) 

A mixture of 2.00 g (7.4 mmole) of (£)-5-amino- 
2o methyl -3- [4- (methyl sulf onyl) phenyl ] -2-oxazol idinone , 2 
ml methyl dichloroacetate and 10 ml of ethanol was re- 
fluxed under nitrogen for five hours. The mixture was 
concentrated under reduced pressure then stirred with 
ether and filtered; yield 2.72 g, m.p. 174.0-181.9°. 
This was stirred with water made acid with acetic 

25 

acid, filtered and washed with water; yield 2.60 g, 
m.p. 194 . 5-196 . 1°C. This was dissolved in boiling 70% 
ethanol :water made acid with acetic acid, cooled and 
filtered; yield of product 1.65 g, m.p. 203 . 3-204 . 3°C. 
30 Anal. Calcd. for C 13 H 14 C1 2 N 2 ° 5 S : C. 40.95; 

H, 3.70; N, 7.35. Found: C. 40.82; H. 3.70; N« 7.10 # 
7.15. 



35 
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P.xample 23 

Preparation of (i)-N-[3-[4-(Methylsulf onyl)phenyl ]- 
2 _oxooxazolidin-5-yl»ethyl]aceta*ide (I: A^-MeSO,. 

B=NHCOCH 3 ) 

5 A 2 00 g (7.4 ««»ole) portion of (JL)-5-amino- 

tt ethyl-3-;4-(.nethylBulfonyl)phenyl3-2-oxa 2 olidinone in 

aetnyj. * i* ice-bath as 0-72 ml 

10 ml of pyridine was cooled in a ice batn 
io .j,*^ The mixture was stir- 

of acetic anhydride was added. The *ixtur 

r ed for 10 to 20 minutes then diluted with 
10 Tne product was filtered and washed with water; «.p. 

191 9-192.9-C. After recrystallization fro* acetoni- 

triie. there was obtained 1.01 g of product. «.p. 

19 2.7-193.2-C h< 5 16; 
Anal, calcd. for 
lb « M7. Found: C. 49.48: H. b.x/: «. 



20 



Pvam ple 24 

Preparation o£ m^-W-U*^™^*™* 

B^NHCHOi. 



A mixture of 2.00 g (7.37 nole) of CD-I*- 

25 ^;<rr= :::: :;v £ - ~ ^ r 

25 iz.^-*j concentrated 
90-100-C for about 24 hours. It was con 
'nder reduced pressure and the residue stirred with 10 
If water. The product crystallized 2 60 g »-P- 
184 5-i.s. 5-C. This was recrystallized fro. 70* 

i in water followed by recrystallization from 
30 ethanol in water ton i 91 _i92»C (dec), 

acetonitrile. The product melted at 191 



35 
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Example 25 

Preparation of (ft)-N-[3-[4-(Methylsulf onyl ) phenyl ]- 
2-oxooxazolidin-5-ylmethyl ] methane sulf onamide ( I ; 
A^4-MeS0 2# B-NHS0 2 Me) 

A solution of 1,00 g (3*70 mmole) of (£)-5- 
aminomethyl-3- [4- (methyl sulf onyl ) phenyl ]-2-oxazolidi- 
none in 50 ml of dry pyridine was stirred in an ice- 
bath as methanesulf onyl chloride (2.3 ml) vas slowly 
added. After the addition was complete. 3 drops of 
water were added and the mixture concentrated. The 
residue was stirred with water and a few drops of 
concentrated HC1 added until the solution was acid. 
The precipitate was filtered, washed with water and 
dried. The yield was 0.77 g, m.p. 216 . 7*220 . 7°C . 
This was r ecrystalli2ed from acetonitrile. water (4:1) 
to give 0.51 g of product, m.p. 219. 7-220. 7°C. 

Example 26 

Preparation of (i)-N- [ 3- [ 4- (Me thy 1 sulf onyl ) phenyl ] -2- 
oxooxazolidin-5-ylmethyl Jcarbamic acid, methyl ester 
(I; A=4-MeS0 2 . B=NHC0 2 Me) 

A mixture of 5.41 g (0.02 mole) of (1) -5-amino- 
methyl -3- [4- (methyl sulf onyl ) phenyl] -2 -oxazol id i none in 

25 50 ml of tetrahydrof uran was stirred in an ice-bath as 
a solution of 2 ml of methyl chlorof ormate in 10 ml of 
tetrahydrofuran was added along with 2 N NaOH to keep 
the pH between 10-11. The mixture was stirred 45 
minutes after all of the methyl chlorof ormate had been 

30 added. The organic solvents were removed under re- 
duced pressure and the residue diluted with water and 
the pH brought to 7. the 6olid filtered and washed 
with water; yield 6.5 g. m.p. 210-211°C. This was 
recrystallized from acetonitrile to give 3.5 g of 

35 product, m.p. 214-215°C. 



20 
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A further recrystallized sample melted at 

216. 9-217. 6*C. 

Anal. Calcd. for C^H^OgNgS: C. 47.55: 
H. 4.91: N. B.53. Found: C. 47.55. 47.46: H. 4.BB. 

4.81: N. 8.73. 8.62. 

[a] 25 m _ 47 . 7 ± o.4« (c - 1 in acetonitrile) 



in the same manner, by reacting the appropriate 
acyl halide. isocyanate. chlorof ormate ester, or ester 
with an amine of the structure: 



O 

A. 

N O 

M 




following compounds could be prepar 
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Ex . 


A , T 




J. j 




Isomer 




2 i 


3 2 




2 3 


195 .8-197 .1 


1 




Zo 


3 2 




_CF 3 


239 .6-240.3 


1 










^11 /^U 

CH 2 CH 2 CH 3 


208 . 1-208 . 7 


1 




30 


3 2 




C<CH 3 } 3 


172-3-172.9 


1 




31 


A OH C 11 

4— Cn^S, n 




OKI 

CH 3 


166.7-167.1 


1 




32 


4-CH^S f H 




0CH 3 


140.5-141.5 


1 




33 


4-CH^S, H 




OCH.CH_ 
2 3 


140-142 


* 




34 


4-CH 3 S0 2 , H 






221.6-221.9 






35 


4-CH 3 S0 2 , H 




NHCH 3 


197.8-198.7 


1 




36 


4-CH 3 C0> H 




CH 3 


205-207 


dl 




37 


3-CH 3 C0, H 




CH 3 


145-146 


dt 


15 


38 


4-(CH 3 > 2 CH t H 




CH 3 


142.7-143.3 


dt 




39 


4-(CH 3 ) 2 CH, H 




0CH 3 


107.8-108.3 


dS. 




40 


4-CH 3 S f H 




CH=CH 2 


172-174 


dl 




41 


4-CF 3 , H 




CH 3 


179.0-179.8 


dfc 




42 


4-CF 3 . H 




OCH 3 


153.3-153.6 


dft 


20 


43 


4-CH 3 0 f H 




0CH 3 








44 


4-CH 3 0 f H 




CH 3 


149.0-149.6 


di 




45 


4-H NS0_ , H 
2 2 




0CH 3 


229.9-230.5 


£ 




46 


4-CH^NHSO-, H 
3 2 




CH 3 


181.5-182 


ft 




47 


4-(CH 3 )S0 2 , H 




CHC1 2 






25 


48 
49 


4-CH 2 CH-CH 2 NHS0 2 , 
4-P*NHS0 2t H 


H 


CH 2 OCH 3 
CHBr 2 








50 


4-CH 3 0N ( CH 3 ) S0 2 t 


H 


OC 2 H 5 








51 


4-(CH 3 > 2 CH 3 , H 




CH 3 


118.9-119.4 


A 

X 




52 


4-(CH 3 > 2 CH t H 




OCH 3 


129.0-129 .3 


£ 


30 


JJ 

54 


•♦-tn^nnw v 3 2 * 
4-n-C 4 H 9 NHS0 2 , H 


u 
n 


CH=CH 2 








55 


4-cyclooctyl NHSO 




CH 2 Br 








56 


4-H 2 NNHS0 2 , H 




CH(OCH 3 > 2 








57 


4-CH 3 S0 2f H 




CH 2 OCH 3 


164.6-165 .6 


ft 


35 


58 


4-CF 3 S f H 
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A, Y 




n . P - * C 


Isomer 








dS, 




59 


4-NC, H 






5 


60 


4-CF 2 HSO f H 


CH=CH 2 








61 
62 


4-CH 2 »CH-CH 2 S, H 
3 f 4-OCH 2 0- 


CH 3 
CH 3 


156-157 






63 


4-Cl 2 CHS0 f H 


CH(0CH_>_ 








64 


4-CH 2 FS f H 


SCH 3 






10 


65 


4-CCl 3 S0 f H 


CH 2 -S(0> 2 CH 3 








66 


4-CH 2 BrS0 2 » H 
4-CH 3 S0 2 , H 
4-(CH 3 >S f H 


S-C A H 9 -n 








67 
68 


CH 2 C1 
NHC0C0CH 3 


195-1-195 
142 ,9-143 


.9 51 

c 0 

. 5 St 




69 




PH=:CH 


180-183 


OX. 










dSL 
di 


15 


70 

/ X 


4-CH 3 S0 2 , H 
4-CH S. H 


OCH 2 CH 2 CH 3 
< 


170-173 
197-199 




72 


— %^** 3 *» t 
4-CH 3 S0 2 , H 
4-CH 3 S, H 




210-211 


dS. 




73 


CH(0CH 3 ) 2 


89-90 


ox. 




74 


4-CH 3 S0 2 , H 
4-CH 3 S, H 


CH(OCH 3 ) 2 


175-178 


dl 


20 


75 


CH(OC 2 H 5 ) 2 


68-69 


d& 




76 


4-CH 3 S0 2 , H 


NH 2 


146-149 


d& 




77 


4-CH 3 S0 2 , H 


CH(NH 2 >C 6 H 5 


HC1 250 


dS. 



25 



30 



35 
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The following sulfonamides may also be made: 

O 

A, 



N-S(0) u R 14 



Table « 



Ex . 


n 






u 




m.p. {»C) 


78 


1 


-CF 3 


H 


1 


-CH 3 




79 


0 


-CH 3 


H 


2 


-CF 3 




80 


2 


-CH 3 


H 


2 


-C 3 H ? -n 





15 

Example 81 

Preparation of (t )-2 „ 2-Dichloro-N-[3-[4-(aminosulf on- 
yl ) phenyl ] -2-oxooxazolidin-5-ylmethyl ]acetamide ( I ; 
JU4-H 2 NS0 2 , B=NHCOCHCl 2 ) 

Part A 

Preparation of ( 5.) -5-hydroxyme thy 1-3 -phenyl -2-oxa- 
zolidinone. 4-methy lbenzenesulf onate , (I; A*H. 
B«OS0 2 C 6 H 4 Me) 

A mixture of 51.5 g of (i)-5-hydroxymethyl-3- 
phenyl-2-oxazolidinone in 250 ml of dry pyridine was 
stirred under in an ice-bath as a solution of 53 
g of i>-toluenesulf onyl chloride in 50 ml of pyridine 
was added. After the addition, cooling was ceased, 
the mixture allowed xo stand for one hour, and then a 
few drops of water were added (the temperature rose to 
39°C as the water reacted with the excess p-toluene- 
sulfonyl chloride). The reaction mixture was poured 
into ice water; the white solid was filtered, washed 
3 ^ well with water, and dried. The yield of product was 
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70.0 g. n.P- 146. 3-147. B«C. This product was used 
without further purification. 

Part B 

Preparation of <a)-5-Azidomethyl-3-phenyl-2- 
oxazolidinone (I: A«H. B*N 3 ) 

A mixture of 5.00 g (14.4 mmole) of (t)-5- 
hydroxymethyl-3-phenyl-2-oxazolidinone. 4-methylben- 
zenesulfonate. 2.1 g sodium azide and 1 g 18-crown-6 
in 35 ml of DMF was heated at 100°C for three hours. 
The mixture was poured into ice-water and filtered. 
The dried yield was 2.47 g. m.p. 71.5-72.5-C. This 
vas recrystallized from diethyl ether to give 1.44 g 
nf -nrodnct. m.p. 72.5-73*C. 



Part C 

Preparation of U)-5-Aminomethyl-3-phenyl-2- 
oxazolidinone (I; A«=H. B=NH 2 ) _ 

A mixture of 37.0 (170 mmole) of (l)-5-azido- 
methyl-3-phenyl-2-oxazolidinone. 26 ml of triethyl- 
amine. 19.5 ml of 1 . 3-propanedithiol in 150 ml of 
methanol was warmed to 50°C. Nitrogen was evolved (at 
the end of 2 hours. 3.9 liters had been measured). 
The solvent was removed and the residue crystallized 
on stirring with ether (crude yield. 28.3 g). This 
material was used without further purification. 

ptet^ation of (1) -2 . 2-Dichloro-N- (3-phenyl-2-oxazo- 
lidin-5-ylmethyl)acetamide (I; A-H. B=NHCOCHCl 2 ) _ 

A solution of 12.5 g (64.5 mmole) of (i)-5- 
aminomethyl-3-phenyl-2-oxazolidinone in 45 ml of 
•ethyl dichloroacetate and 45 ml of 1 .2-dimethoxy- 



4B 
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ethane containing 1 g of 4-dimethylaminopyridine was 
refluxed four hours. It was concentrated, the residue 
stirred with ethyl acetate and the product crystal- 
lized and was filtered and dried. The yield was 9.18 
S g. m.p. 142. 3-144. 8°C. Thi6 was recrystal lized from 
ethanol. filtered hot. and cooled to give 7.46 g. m.p. 
150. 3-151. 3°C. 

Part E 

10 A 15 ml portion of chlorosulf onic acid was 

cooled and stirred under nitrogen as 8.77 g (28.9 
roroole) of (i)-2 . 2-dichloro-N- (3-phenyl-2-oxooxa- 
zolidin-5-ylmethyl )acetamide was added. Hydrogen 
chloride bubbled from the acid and the solid dis- 

15 solved. After one hour the acid solution was poured 

into ice with good stirring, filtered and dried on the 
filter under nitrogen for one hour. This solid was 
added to a mixture of 25 ml of concentrated ammonium 
hydroxide in 50 ml of tetrahydrof uran. After stirring 

20 for four minutes, the resulting mixture was concen- 
trated under reduced pressure; water was added and the 
product filtered, washed with water, and dried; yield 
9.13 g. m.p. 208-209°C. This was recrystallized from 
70* ethanol water to give €.65 g. m.p. 214 . 8-215 .4°C. 

25 It was then recrystallized from acetonitrile to yield 
6.54 g. m.p. 216 . 5-217 . 5°C. 
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50 

Example 82 

Preparation of (8.) -N- [ 3- [4 - (aminosulf onyl ) phenyl ] -2- 
oxooxazolidin-5-ylmethyl lacetamide (I ; A«4-H 2 NS0 2 m 
B*NHCOCH 3 ) 

5 

Part A 

Preparation of (1) -N- ( 3 -Phenyl- 2-oxazolidin-5-y 1- 
methyl )acetamide (I; A=H. B=NHCOCH 3 ) 

A solution of 12.5 g (65.0 mmole) of (£) -5-araino- 
10 methyl-3-phenyl-2-oxa2olidinone in 50 ml of dry pyri- 
dine was stirred as 7 ml of acetic anhydride was 
added. The mixture was allowed to stand overnight, 
then concentrated. The residue was stirred with water 
and the solid filtered and dried; yield 10.2 g, m.p. 
15 122.4-124 .5°C. This was recrystallized from ethanol 

to give 5.02 g. m.p. 126 . 8-127 . 3°C. A second crop was 
obtained and recrystallized from ethanol to give 3.08 
g. m.p. 127. 3-127. 8°C. 

20 Part B 

The chlorosiilf onation and amidation procedures 
of Example 81E were used, starting with 7.91 g (33.8 
romoles) of (1) -N- ( 3 -phenyl -2-oxooxazolidi n-5-yl- 
methyl)acetainide. The yield of product was 6.85 g. 
25 m.p. 236. 4-236. 6°C. 

Example 83 

Preparation of (i)-N-[3-(4-Azidosulf onylphenyl)- 
2-oxooxazol i din- 5-ylmethyl lacetamide ( I ; A=4-N 3 S0 2 ~ . 
30 B-NH-COCH 3 ) 

A 5.0 g (21.3 mmole) portion of (£)-N- (3-phenyl- 
2-oxooxazolidin-5-ylmethyl )acetamide was added to 25 
ml of chlorosulf onic acid, stirred for 2 hours, poured 
35 onto ice. filtered, and washed well. After the pro- 
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duct was sucked dry on a filter, it was added to a 
solution made by dissolving 2,0 g sodium a2ide in 5 ml 
of vater and diluting this with 50 ml of acetone. The 
mixture was stirred for 2 hours; the acetone was evap- 
orated under reduced pressure. The residue was 
diluted vith water and filtered to provide 5.81 g of 
product, m.p* 102-104°C (dec). This was recrystal- 
lized from ethanol to give 5.0 g of material, m.p. 
122. 5-123. 4°C (dec. ) . 

Using the chlorosulf onation described in Exam* 
pies 74 through 76. the following compounds could be 
prepared . 



o 

R l S(0) 2"<U> N t A p D 



NHCR 13 



Table 5 





Ex . 




^13 


in 


•P- 




isomer 




84 - 




OCH 3 


229 


.9-230. 


5 




25 


85 


CH 3 ON 


OCH 3 


126 


.1-129 . 


1 


i 




86 


N 3 


OCH 3 


107 


.0-107. 


5 


£ 




87 


CH 3 ONH 


CH 2 CH 3 












88 


H 2 NNH 


OCH 2 CH 3 











30 



35 
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Example B9 

Preparation of (£ ) ~N- 1 3- [4- (Methylsulf iny 1 ) phenyl ] - 
2-oxooxazolidin-5-ylmethyl)acetamide (I ; A=4-MeSO. 

B«=NHCOCH 3 ) ^ 



A 5.61 g (20 mmole) portion of (5,) -N-[ 3- [ 4- 
(methylthio)phenyl]-2-oxooxazolidin-5-ylmethyl]acet~ 
amide in 200 ml of methanol was stirred at 0°C as a 
solution of 12.3 g of Oxone© (2KHSO 5 #KHS0 4 *K 2 S0 4 ) in 
50 ml of water was added slowly. At the end of the 
addition the sulfide had all been consumed as deter- 
mined by thin layer chromatography, and the product 
was a mixture of sulfoxide and sulfone. The solution 
was heated with 12 ml of methyl sulfide to reduce the 
excess Oxone©. concentrated under reduced pressure to 
rv - ~* *A^,+ + « ti top RQ Q°r _ This was 

yi vc a*w ks a. - 

recrystallized from 70% ethanol-water to give 1-5 g of 
the sulfoxide, m.p. 193.7-197°C. 

Example 90 

Preparation of (51) -N- [ 3- [4- (Methylsulf inyDpbenyl]- 
2-oxooxazolidin-5-ylmethyl]carbamic acid, methyl ester 
(I; A^-CH^SO , B=NHCQ 2 CH 3 ) 

Using the procedure of Example 89. the title 
25 compound could be prepared starting from the compound 
of Example 32. m.p. 150 . 5-159 . 5°C . 
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Example 91 

Preparation of (di)-N-hexyl-N-[3-[4- (methyl sulf onyl )- 
phenyl ]-2-oxooxazol id in-5-ylmethyl ]acet amide (I ; 
A-4-MeS0 2 . B»N(C 6 H 13 )COCH 3 ) 

Part A 

Preparation of (d!)-S-(Hexylaininomethyl)-3- 
[4- (methyl bu If onyl ) phenyl ]-2-oxazol id inone 
(I; A«MeSO z# B«NHC 6 H 13 > 

(d£)-5-Bromomethyl-3- [4- (methyl sulf onyl ) phenyl ]- 
2-oxazolidinone (21.92 g) was added to a mixture of 50 
ml hexylamine and 25 ml N.N-dimethylf ormamide . This 
mixture was heated to 80°C under nitrogen with vigor- 
ous stirring overnight, and allowed to cool to room 
temperature. The mixture was poured into water with 
vigorous stirring and the product was collected and 
washed with ethanol and diethyl ether. The dried 
weight of crude product was 6.25 g which was recrys- 
tallized from acetonitrile to give 4.7 g of (dJl)-5- 
(hexylaminomethyl )-3- [4-(methylsulf onyl ) phenyl] -2- 
oxazolidinone. m.p. 132-133°C. 

Part B 

To a solution of 3.4 g of (d£) -5- (hexylamino- 
methyl ) -3- [ 4- (methyl sulf onyl ) phenyl ]-2-oxazolidinone 
in 30 ml of pyridine was added 1.8 ml of acetic 
anhydride. The mixture was stirred at room tempera- 
ture overnight. The mixture was evaporated and the 
residue was triturated with dilute aqueous HC1. The 
product was collected and washed thoroughly with water 
to give, after drying. 3.4 g of crude product. This 
was r ecrystallized from aqueous ethanol to give 2.6 g 
of (d!)-N-hexyl-N-[3-[4 - (methyl sulf onyl ) phenyl ]-2-oxo- 
oxazol idin-5-ylmethyl ]acetamide # m.p. 12 3-124°C. 
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Example 92 

Preparation of (dJL)-N-hexyl-N-[3-[4-(methylsulf onyl )- 
phenyl 3 -2-oxooxazolidin-5-ylmethyl3carbamic acid, 
methyl est er (I: A-4-MeS0 2 . B-N (C 6 H 13 )C0 2 CH 3 ) 

In the same manner as in Example 91. Part B. the 
product of Example 91. Part A is reacted with methyl 
chloroformate to provide (di)-N-hexyl-N-[3-[4-(methyl- 
Bulf onyl)phenyl3-2-oxooxazolidin-5-ylmethyl3carbamic 
acid, methyl ester, m.p. 126-127°C. 

Example 93 

(d£)-N-Cyclohexyl-N-[[3-[4-(methyl6Ulfonyl)phenyl- 
2-oxooxazolidin-5-yl3metbylacetamide (I: A=4-MeS0 2 . 
b= n(c 6 h i:l )coch 3 ) 

Part A 

(dn-5-(^clohexylaminomethyl)-3-[4-(methylsulfonyl)- 
phenyl3-2-oxa zolidinone (I: A=4-MeSC> 2 . BgNHC^H^^ ) 

(da)-5-Hydroxymethyl-3-[4-(methylsulfonyl )- 
phenyl3-2-oxazolidinone. 4-methylbenzenesulf onate (15 
g) was added to a mixture of 60 ml cyclohexylamine and 
30 ml N.N-dimethylf ormamide and heated gently to 70°C 
under nitrogen with vigorous stirring overnight. The 
mixture was allowed to cool to room temperature and 
was then poured onto water. The product precipi- 
tated and was collected and dried; yield 7.48 g. 

A portion of the solid obtained above (3.75 g) 
vas purified by dissolving in dilute aqueous HCl, 
washing with ethyl acetate, and precipitating by 
addition of concentrated ammonium hydroxide. The pure 
product was washed with water and dried to give 1.1 g 
of (d!)-5-(cyclohexylaminomethyl)-3-[4-(methylEUlfon- 

yl)phenyl3-2-oxazolidinone. m.p. 154-155« > C. 
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fart B 

To a solution of 2.56 g of (d£ ) -5- ( cyclohexy 1- 
aminomethyl ) -3- [4- (methyl Bulf onyl ) phenyl ]-2 -oxazoli- 
dinone in 25 ml pyridine vas added 2 ml acetic an- 
5 hydride and the mixture vas stirred at room tempera- 
ture under nitrogen overnight. The mixture was eva- 
porated and the residue was triturated with dilute 
aqueous HC1. The gummy residue vas dissolved in ethyl 
acetate and washed with saturated aqueous NaHC0 3 and 
10 brine, and dried over sodium sulfate. Evaporation 

gave a solid which was triturated with ethyl acetate- 
diethyl ether and collected to give 2.28 g of (d£)-N- 
cyclohexyl-N-[3-[4- (methyl sulf onyl Jphenyl ] -2-oxooxa- 
2olidin-5-ylmethyl ]acetamide , m.p. 14 9-151°C. 

15 

Using the procedures described above, the fol- 
lowing compounds could be prepared. 

Table 6 
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Ex . 


n 






R 13 


94 


1 


-CF 3 


n-C 9 H ig - 


H 


95 


2 


a-c 4 H 9 


-CH 3 


H 


^6 


1 


-C 2 H 5 


-CH 3 


-OCH 3 


97 


2 


-CH 3 


-CH 3 


-OCH 3 



ro.p . (°C) Isomer 
U)- 

a>- 

U)- 

152-155° (d£)- 
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Example 9B 

preparation of (i) -N-[3- (4-Nitrophenyl )-2-oxooxazo- 
lidin-S- ylmethyl]acetamide (I; A-4-N0,,. B-NHC0CH 3 ) 

A 30 ml portion of concentrated sulfuric acid 
5 was Btirred under dry nitrogen and cooled to -10°C: 5 
g (21.3 mmole) of (£)-N- (3-phenyl-2-oxazolidin-5-yl- 
»ethyl)acetamide was added. When all of the solid 
dissolved. 2.2 g of potassium nitrate was added at 
_10« to 0«C. The mixture was then allowed to warm to 
10 room temperature over a 2 hour period. The mixture 
was poured onto ice: the product was filtered, washed 
well with water, and dried. The yield was 3.47 g. A 
thin layer chromatogram on silica gel plate eluted 

_.. _ ^ i t / o . *l \ c Yirwjoft A GDOt R _ =0 .37 

witti cnioroiotBi-fiicLiioiiuj. v ^ • - / * r 

for the E -nitro- and a spot Rf-0.28 for the o-nitro- 
compound. The product was recrystallized from aceto- 
nitrile to give 2.15 g. »-P- 194 . 5-195 .0*C which 
showed one spot in the thin layer chromatogram. 
indicating it to be the para-nitro product. 



15 



20 



25 



Kyample 99 

Preparation of (1) -N- [ 3-(2 . 4-Dinitrophenyl )-2-oxo- 
oxa 2 olidin-5-ylmethyl]acetamide (I: A=4-NO z . Y= 2-N0 2 

B=NHCOCH 3 ) . 



The nitration shown in Example 98 was repeated 
starting with 15 g of ( a)_N-(3-phenyl-2-oxazolidin- 
5_ylmethyl)acetamide. The mother liquor from the 
crystallization of the crude product (9.82 g) was 
30 concentrated and purified by preparative chromato- 
graphy using the Waters "Prep 500" and silica gel 
columns, eluting with 9:1 chlorof orm-methanol . A fast 
moving component was the pure p-isomer. The slow 
moving product 1.02 g. m.p. 142. 2-142. 6«C was the 
35 2.4-dinitro compound. 
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Example lOO 

Preparation of (i)-N-[3- (2-Nitrophenyl )-2-oxo- 

oxazolidin-5-ylmethyl]acetamide (I; A*2-N0^, B-NHCOCH ) 
2 3__ 

A 90 ml portion of concentrated sulfuric vas 
6tirred under dry nitrogen as 11 g of potassium 
nitrate was added. The mixture became warm and it was 
cooled in an ice bath to 0-10°C as 23.4 g (0.10 mole) 
of (i )-N-( 3 -phenyl -2-oxazolidin- B-ylroethyl )acetamide 
was added 6lowly. After stirring one hour a thin 
layer chr oma togr am showed that there was starting 
compound left, A further 3 g of potassium nitrate was 
added and stirring continued two hours. The reaction 
was poured into ice-water and the product extracted 
with chloroform. The extract was concentrated and the 
- residue (20- -g-) was fractionated by preparative chroma- 
tography using the Waters Prep 500. The fir6t frac- 
tion amounted to 2.8 g. m.p. 130-136°C. 

Example 101 

Preparation of (£) -N-[3- (4-Aminophenyl )-2-oxo- 
oxazolidin-5-ylmethyl]acetamide ( I : A-4-H^N, 
B»NHCOCH 3 ) 

A mixture of 5.00 g (17.9 mmole) of (£)-N-[3- 
(4-nitrophenyl ) -2-oxooxazolidin-5-ylmethyl lacetamide. 
50 ml absolute ethanol and 3 g of Raney nickel cata- 
lyst was stirred and heated to 50°C as a solution of 
5 ml of 95\ hydrazine diluted with 20 ml of absolute 
ethanol was added slowly. The temperature rose to 
reflux and gas was evolved. After refluxing thirty 
minutes, the solution was filtered and concentrated to 
a glass which crystallized. This was stirred with 
acetonitrile and filtered; yield 3.42 g. m.p. 
147. 5-148. 3°C. 
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Example 102 

preparation of (l)-N-[3-[4-(Acetylamino)phenyl]-2-oxo- 
©xazoliain-5-yl»ethyl]acetamiae (I: A«4-CH 3 CONH. 
B-NHCOCH 3 ) 

A 0.95 g portion of the above aniline (Example 
99) in 5 nl of tetrahyarofuran ana 5 ml of triethyl- 
amine. 2 ml of acetic anhyariae. 0.01 g 4-airoethyl- 
aminopyridine (DMAP) ana 10 ml of dimethylacetamide 
was warned, then concentratea under reaucea pressure, 
water aaaea and the vhite eolid filterea ana washed 
with water to yieia 0.56 g. m.p. 224 .1-224. 9°C (dec). 
This was recrystallizea from 50 ml of acetonitrile to 
yield 0.44 g. m.p. 225 . 5-225 . 8°C (dec). 

15 Example 103 

Preparation of (i)-N-[3- [4-(Methylsulf onylamino)- 
phenyl]-2-oxooxazolidin-5-ylniethyl3acetaBiide 

(I; A ^CH 3 -SQ 2 -NH-. B—NH-COCH 3 ) 

20 A solution of 1.24 g (5 mmole) of the above 

aniline (Example 99) in 5 ml of pyridine was stirred 
in an ice-acetone bath under nitrogen as 0.4 ml of 
■ethane- sulfonyl chloride was added. An intense red 
color developed ana solid separated. The mixture was 

25 stirred one hour, diluted with water and made acidic 
with hydrochloric acid. This was concentrated under 
reduced pressure and the residue was stirred with 
acetonitrile ana filtered; yield 0.50 g. m.p. 223.5- 
224. 4°C. This solid is quite water soluble. 

30 
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Example 104 

Preparation of (ft ) -N- [ 3- [ 4- (Acetyl thio ) phenyl ] -2- 
oxooxazolidin-5-ylmethyl ]acetamide 
o 

(I; A«4-CH 3 CS, B*NHCOCH 3 )* 

A 10.0 g (0.0427 mole) portion of (l)-N-(3- 
phenyl oxooxazolidin-5-ylmethyl )acetamide was chloro- 
Bulfonated by adding it to 40 ml of chlorosulf onic 
acid cooled to 0°C under nitrogen. The mixture was 
stirred for 1.5 hours, poured on ice and the vhite 
solid filtered and washed well with water and dried. 
The yield was 13 g, m.p. 134 . 9-135 .9°C. 

The sulfonyl chloride was added to a mixture of 
180 ml of acetic acid. 60 ml of acetic anhydride and 
30 g of anhydrous sodium acetate, the mixture heated 
to 75°C. and zinc dust added slowly. The temperature 
rose to reflux and the zinc was added until it was no 
longer consumed (16 g). Reflux was then continued for 
one and one half hours. The cooled mixture was fil- 
tered and concentrated. The residue was stirred with 
tetrahydrof uran, filtered and concentrated, diluted 
with ether to give 10-1 g. m.p. 130-180°C. This was 
dissolved in hot a_cet_pnitrile and filtered, concen- 
trated and cooled to yield 5.57 g, m.p. 138 . 5-139 . 1°C . 

Example 105 

Preparation of (ft)-N-[3-(4-Mercaptophenyl)-2-oxooxa- 

zolidin-5-ylmethyl ]acetamide (I, A-4-HS. B^NHCOCH ). 
3 ' 

A 4.1 g of (ft)-N-[3-[4-(acetylthio)phenyl]-2- 
oxooxa2olidin-5-ylmethyl]acetamide in 20 ml of abso- 
lute ethanol was stirred at 25°C as 5 ml of pyrroli- 
dine was added. The temperature rose to 40°C. and all 
of the solid dissolved. Stirring was continued for 
one hour, the mixture concentrated, diluted with water 
and filtered to give 3.32 g. m.p. 205-209 c C (dec). 
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Example 106 

Preparation of (l)-N-[3-[4- ( cyanomethy It hi o) phenyl 3 - 
2 _oxooxazolidin-5-ylmethyl]acetamide (I: A=4-N=CCH 2 S. 

B-NHCO CH 3 ) ♦ 

5 A suspension of 1.5 g of powdered potassium 

carbonate in dimetbylf ormamide was stirred under dry 
nitrogen as 2.5 g (9.4 mmole) of a)-n-I3-C4— rc.pto- 
pri enyl)-2-oxooxazolidin-5-ylmethyl3acetamide was 
added To this was added 0.65 si of chloroacetoni- 
10 trile After stirring for an hour, the fixture was 
concentrated. The residue was dissolved in dichloro- 
sethane and chromatographed on a 10 inch column of 
silica gel. The fast moving spot (eluted with 90% 
^vn or ome thane. 10% methanol) yield O.07O g. was 
15 recrystallized from ethyl acetate to yield 60 mg. 
«.p. 90.4*C using a Metier Melting Point apparatus. 

Fvam ple 107 

Preparation of ( £)-N-[3-t4-(Acetylthio)phenyl]-2- 
20 oxooxazolidin-5-ylmethyl3carbamic acid (I: A=4-CH 3 CO-S- . 

B=NHCOOCH 3 ) . J — 

A 12 0 g (48 mmole) of (i)_(3-phenyl-2-oxooxa- 
zolidin-5-ylmethyDcarbamic acid methyl ester was 
added to 60 ml of chlorosulf onic acid cooled to -10-C 
" under nitrogen. The solid slowly dissolved. The 
addition required thirty minutes. The mixture was 
allowed to warm and at 10-C a very rapid evolution of 
hydrogen chloride occurred, and all solid dissolved. 
The stirring was continued two hours at 20-25-C and 
30 then the reaction was quenched on ice. the solid was 
filtered and washed well with water and dried in a 
nitrogen stream. The yield was 14.6 g. m.p. 155. 4*C 
(Metier apparatus). 

35 
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The sulfonyl chloride (9 g; 33.7 mmole) was 
added to a mixture of 145 ml acetic acid, 50 ml acetic 
anhydride, and 14 g anhydrous sodium acetate and 
stirred well as 12 g of zinc duct was added. The 
5 mixture was refluxed for one hour, cooled, filtered 
and concentrated. The residue was 6tirred with water 
and filtered to give 4.42 g. This was recrystallized 
from acetonitrile to give 3.22 g. m.p. 156 . 4-156 . 8°C . 

10 Example 108 

Preparation of (!)-[3-(4-Mercaptophenyl)-2-oxo- 
oxazolidin-5-ylmethyl ]carbamic acid, methyl ester 
(I; A-4-HS, B=NHCOOCH 3 ) . 

15 A mixture of 2.00 g (6.17 mroole) of (Jt)_[3-[4- 

(acetylthio)phenyl]-2-oxooxazolidin-5-ylroethyl ]carbamic 
acid, methyl ester in 10 ml of absolute ethanol was 
stirred under nitrogen as 2 ml of pyrrolidine was 
added and then refluxed for thirty minutes, concen- 

20 trated under reduced pressure, diluted with water and 
made acid with acetic acid. The white solid was fil- 
tered, washed with water and dried; yield 1.7 g. m.p. 
131.7-132 .6°C. 



Example 109 

Preparation of (d£ ) -2-Amino-N- [ 3- [ 4- (1-methylethyl ) - 
phenyl ]-2 -oxooxazol id in-5-ylme thy 1 ] ace t amide 
(I; A«=4-(CH 3 ) 2 CH. B=NHCOCH 2 NH 2 ) 

Part A 

A solution of 5 g (16.1 mmole) of (dl) -2-chloro- 
N-[ 3- [4- Oi-methyletiiyl ) phenyl ]-2-oxooxazolidin-5-yl- 
methyl]acetamide in 50 ml of dry dimethylsulf oxide and 
1.5 g sodium azide was stirred and heated to 90°C 
under dry nitrogen for five hours. The mixture was 
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concentrates at reduces pressure and the residue 
stirred with water. A partially crystalline solid 
separated and solidified on standing, yield 5.8 g. 
This was recrystallized from ethyl acetate to give 3.4 
g * p 122.4-123.4 (dec). A thin layer chromatogram 
on silica using 9:1 CHCl^methanol indicated that this 
was a mixture of the starting compound and the desired 
product. This was used in the next step without 
further purification. 



A suspension of 3.4 g (di) -2-Azido-N- [ 3- [4- { 1- 
,ethyletbyl)phenyl3-2-oxooxazoliain-5-yl»ethyl3«cet- 

amide in 50 ml of ethanol. 5 ml of water and 5 ml of 

acetic acid containing o.s 9 w — - 

was stirred as hydrogen was passed into the solution 
through a dispersion tube. The reaction was continued 
three hours, the solution was filtered and concen- 
trated, the residue stirred with water and made basic 
with concentrated ammonium hydroxide to give a gumrcy 
solid. This was extracted with ethyl acetate, dried 
over sodium sulfate and concentrated. The residue was 
stirred with ether and filtered: yield 1.4 g. «.p. 
82 92-C This was recrystallized from 10 ml of ethyl 
acetate and a few drops of triethylamine to give 0.84 
g. m.p. 105-107-C. 



Pvam ple 110 

Preparation of l-2-Azido-N-[3-(4-Methylsulf onyl )- 
phenyl J-2-oxooxa 2 olidin-5-ylmethyl]acetamide. (I: 

A~4-CH 3 SQ 2 . B-NHCOCH 2 N 3 ). . 

Substituting JL-2-chloro-N-[3-[4-(methylsulfon- 
yl)phenyl]-2-oxooxazolidin-5-ylmethyl]acetamide in the 
azide displacement of Example 109. Part A gives the 
title compound, n.p. 18B.8-1B9.B-C. 
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N-[3-(4-Acetylphenyl)-2-oxooxazolidin-5-ylniethyl]- 

NOH 



acetamide Oxime (I : (A-4-CH.C. B-NHCOCH ) 

- — 3 

N-£3-(4-Acetylphenyl)-2-oxooxa2olidin-5-yl- 
methyl]acetamide (3.16 g) was dissolved in a mixture 
of 20 ml pyridine and 20 ml ethanol and 5 g hydroxyl- 
amine hydrochloride was added. The mixture was heated 
to reflux under nitrogen for 2 hours. After allowing 
to cool to room temperature, the solvents were evapor- 
ated and the residue was triturated with dilute 
aqueous hydrochloric acid. The solid was collected 
and washed with water* Recrystalli2ation from aqueous 
ethanol gave 1.6 g pure N-[3-(4-acetylphenyl)-2-oxo- 
oxa20lidin-5-ylmethyl]acetamide oxime. m.p. 213-215*0. 

Example 112 

N-[3-(4-Acetylphenyl)-2-oxooxazolidin-5-ylmethyl ]- 

20 M 3 

acetamide Oxime. methyl ether (I; A*CH 3 C # B=NHCOCH 3 ) 

Substitution of methoxylamine hydrochloride for 
the hydroxylamine hydrochloride in the procedure of 
Example 111 gave 1.8 g N- [3- (4 -acetyl phenyl ) -2-oxo- 
25 oxazolidiir-5-Ylmethyl]acetamide oxime methyl ether, 
m.p. 208-211°C. 
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10 



20 



25 



30 



Dosage Forms 

The antibacterial agents of this invention can 
be administered by any *eans that produces contact of 
the active agent with the agent's site of action in 
the body of a mammal. They can be administered by any 
conventional means available for use in conjunction 
with pharmaceuticals, either as individual therapeutic 
agents or in a combination of therapeutic agents. 
They can be administered alone, but are generally 
administered with a pharmaceutical carrier selected on 
the basis of the chosen route of administration and 
standard pharmaceutical practice. 

The dosage administered will, of course, vary 
depending upon Known factors such as the pharmacody- 
ua«ic characteristic? of the particular agent, and its 
mode and route of administration: age. health, and 
weight of the recipient: nature and extent of symp- 
toms. Kind of concurrent treatment, frequency of 
treatment, and the effect desired. Usually a daily 
dosage of active ingredient can be about 5 to 20 
milligrams per kilogram of body weight. Ordinarily, 
when the more potent compounds of this invention are 
used. 5 to 15. and preferably 5 to 7.5 milligrams per 
Kilogram per day. given in divided doses 2 to 4 tx.es 
a day or in sustained release form, is effective to 
obtain desired results. These drugs may also be 
administered parenterally- 

Dosage forms (compositions) suitable for inter- 
nal administration contain from about 1.0 milligram to 
about BOO milligrams of active ingredient per unit, 
in these pharmaceutical compositions the active ingre- 
dient will ordinarily be present in an amount of about 
0.5 - 95* by weight based on the total weight of the 
composition. 
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The active ingredient can be administered orally 
in solid dosage forms, such as capsules, tablets, and 
powders, or in liquid dosage form6, such as elixirs. 
6yrups. and suspensions, it can also be administered 
5 parenterally , in 6terile liquid dosage forms* 

Gelatin capsules contain the active ingredient 
and powdered carriers, such as lactose, sucrose, man- 
nitol. 6tarch. cellulose derivatives, magnesium stear- 
ate, stearic acid, and the like. Similar diluents can 
10 be used to make compressed tablets. Both tablets and 
capsules can be manufactured as sustained release pro- 
ducts to provide for continuous release of medication 
over a period of hours. Compressed tablets can be 
sugar coated or film coated to mask any unpleasant 
15 taste and protect the tablet from the atmosphere, or 
enteric coated for selective disintegration in the 
gastrointestinal tract. 

Liguid dosage forms for oral administration can 
contain coloring and flavoring to increase patient 
20 acceptance. 

In general, water, a suitable oil. saline, 
agueous dextrose (glucose), and related sugar solu- 
tions and glycols such as propylene glycol or poly- 
ethylene glycols are suitable carriers for parenteral 
25 solutions. Solutions for parenteral administration 
contain preferably a water soluble salt of the active 
ingredient, suitable stabilizing agents, and if neces- 
sary, buffer substances. Antioxidants such as sodium 
bisulfate. sodium sulfite, or'ascorbic acid either 
30 alone or combined are suitable stabilizing agents. 
Also used are citric acid and its salts and sodium 
EDTA. In addition parenteral solutions can contain 
preservatives, such as benzalkonium chloride, methyl- 
or propyl-paraben, and chlor obutanol . 

35 
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Suitable pharmaceutical carriers are Scribed 

standard reference text in this field. 

Useful pharmaceutical dosage forms for admini- 
5 station of the compounds of this invention can be 
illustrated as follows: 

capsules 

R l.r,. number ol unit capsules are prepared by 
fining standard tvo-piece bard gelatin capsule, each 
10 7S .1111,..-. of Powdered active ingredie: ■ . ISO 

milligrams of lactose. 24 milligrams of ta!c and 6 
milligrams magnesium stearate. 

c.ff nclati " PaTisules 
A fixture of active ingredient in soybean oil is 
15 prepared and in^ectd by means of a positive d«p*.c«- 
Tent pump into gelatin to form soft gelat.n capsules 
Gaining 75 milligrams of the active ingredient. 
The capsules are washed and dried. 

yablets 

A la rge number of tablets are prepared by con- 
ventional procedures so that the dosage unit » 7S 
Milligrams of active ingredient. 0.2 mill...- * 
e.".!a.l silicon dioxide. 5 milligrams of magnesrum 
stearate. 2S0 milligrams of microcrystalline cellu- 
le 11 milligrams of cornstarch and *8.S milligrams 
oHactose. Appropriate coatings may be applred to 

. ^uiTUv or delay absorption, 
increase palatabillXY UCA 

Tt^^ pctable 

X parenteral composition suitable for 
stration by injection is prepared by sprang 1-5% by 
^Hf active ingredient in 10, by volume propylene 
y c ol and water. The solution is made xsotonxc wit* 
sodium chloride and sterilized. 
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Suspensi on 

An aqueous suspension is prepared for oral ad- 
ministration 6o that each 5 milliliters contain 75 
milligrams of finely divided active ingredient. 200 
5 milligrams of sodium carboxymethyl cellulose, 5 milli- 
grams of sodium benzoate, 1.0 grams of sorbitol solu- 
tion. U.S. P., and 0.025 milliliters of vanillin* 
Utility 

Test results indicate that the novel compounds 

10 of this invention are biologically active against gram 
negative and gram positive bacteria including beta- 
lactamase producing Staphylococcus aureus isolates. 
These agents are potentially useful for the treatment 
of both human and animal bacterial infections includ- 

15 ing diseases of the respiratory, gastrointestinal, 
genito-urinary and central nervous systems: blood: 
interstitial fluids, soft tissue: and bone. 

As shown in Table 7. compounds of formula I 
exert an in - vitro antibacterial effect. A standard 

20 microdilution method (Conrath. Theodore B.. 1972 
Handbook of Microtiter Procedures . Dynatech Cor- 
poration. Cambridge. Massachusetts) with Mueller- 
Hinton broth is used to determine the 24-hour minimal 
inhibitory concentrations (MIC's) for test strains of 

25 Staphylococcus epidermidis and Escherichia coli . 

In vitro tests conducted with the compound of 
Example 90 using the same procedures as described 
above, resulted in no control of Staphylococcus aureus 
or Escherichia coli . It is believed that the compound 

30 of Example 90 would provide control at higher concen- 
trations or under different conditions. It was found 
to exhibit an antibacterial effect in vivo (6ee Tables 
8 and 9). 

The in vivo potency of these compounds is 
35 exemplified by the data summarized in Tables B and 9. 
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Determinations of in vivo efficacy are performed by 
inoculating mice intraperitoneal^ with cultures of 
the infecting organise diluted to produce 90-100% 
mortality in control animals within seven days. The 
5 diluents used were trypticase soy broth for L. SSlL 
and 5* aqueous hog gastric mucin for S t a phvlococcus 
aureus infections. The compounds are dissolved or 
suspended in 0.25* aqueous Methocel® (Methocel©: 
Hydroxypropyl Methylcellulose E15 Premium. Dow 
10 Chemical Company) for oral administration or sterile 
distilled water containing 5% dimethylsulf oxide 
(Fisher Scientific Company. Fairlavn. N.J.) for 
subcutaneous administration. The mice are dosed at 
the time of infection and again at four hours post- 
15 infection"* Mortality is recorded daily until test 
termination and the 50 percent effective dose. ED 5Q . 
is calculated by the Reed-Muench method (Reed. L. G. 
and Muench. H. . "A simple method of estimating fifty 
percent end points." ^erican Journal of Hygiene . 27. 

20 493-497 (1938). 

Projected therapeutic levels in humans should be 
attained from the oral administration of 5-20 mg/kg of 
body weight given in divided doses two to four times 
daily. The dosages may be increased in severe or life- 

25 threatening infections. 
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IN VITRO BROTH DILUTION 
MINIMAL INHIBITORY CONCENTRATIONS 



Ex< 
No, 



Microdilution Broth MIC in vg/ral 



Staphylococcus 
epidermidie 



Escherichia 
coli 



10 



15 



20 



25 



30 



35 



2 


6.3 


>100.0 


3 


25.0 


>100.0 


4 


>200.0 


>200.0 


5 


200.0 


>200.0 


7 


100.0 


>200.0 


10 


50.0 


>100.O 


11 


>100.0 


>100.0 


12 


>100.0 


>100.0 


15 


>200.0 


>200.0 


17 


>200.0 


>200 .0 


21 


6.3 


100.0 


22 


2.4 


9.4 


23 


3.2 


25.0 


24 


>100.0 


>lO0.O 


25 


100.0 


>lO0 .0 


26 


6.3 


1O0.O 


27 


6.3 


50.0 


28 


12.5 


50.0 


29 


12.5 


100 .0 


30 


200.0 


>200.0 


31 


3 . 9 


>2O0.O 


32 


12.5 


>200.0 


33 


50.0 


>200.0 


34 


25.0 


>200.0 


35 


25.0 


200.0 


36 


25.0 


>200.0 


37 


200.0 


>2O0.O 
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IN VITRO BROTH DILUTION 
MINIMAL INHIBITORY CONCENTRATIONS 

Microdiliition Broth MIC in vg/rol 

Ex. staphylococcus Escherichia 

No. 



38 



epidermidis coli 

9.4 >200.0 

10 3g 12 . 5 >200.0 

12.5 >200.0 

12.5 >200.0 

100.0 >200.0 

100.0 >200.0 



40 
41 
42 
44 

45 37. b 



67 
68 
69 



12.5 >200.0 
3.1 >200.0 



6.3 >200.0 
12.5 100.0 



46 

51 
52 
57 

20 59 100.0 >2OO.0 

3.2 2.5 

1O0.O >200.0 

9.4 150.0 

70 50.0 >200.0 

25 71 50 .o >200.0 

25.0 200. 0 

>200.0 >200.0 

100.0 * >200^O 

>200.0 >200.0 

30 7fe 200.O >200.0 

>200.0 >2O0.O 



72 
73 
74 
75 
76 
77 

81 12.5 
82 



50.O 



25.0 100.0 
B3 200.O 200.0 

35 84 37.5 >200.0 
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IN VITRO BROTH DILUTION 
MINIMAL INHIBITORY CONCENTRATIONS 

5 

Microdilution Broth MIC in vg/nl 

Ex. Staphylococcus Escherichia 
No . epidermidis coli 



15 



20 



25 



30 



85 


12.5 


>200.0 


86 


200.0 


>200.0 


87 


9.4 


166.7 


90 


18.8 


>200.0 


91 


>200.0 


>200.0 


92 


>200.0 


>200.0 


93 


>200.0 


>200.0 


97 


>200.0 


>200.0 


98 


2.4 


200.0 


qq 


200 . 0 


>200 . 0 


100 


200.0 


>200 .0 


101 


100.0 


>200.0 


102 


200.0 


>200.0 


103 


200.0 


>200.0 


104 


>200.0 


>200.0 


105 


32.0 


>32.0 


106 


3.2 


>200.0 


107 


>200. 0 


>200.0 


108 


>200.0 


>200.0 


109 


50.0 


>200.0 


110 


6.3 


50.0 


111 


50.0 


>200.0 


112 


50.0 


>200.0 



35 
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Table 8 

IN VIVO EFFICACY OF ORALLY ADMINISTERED 
COMPOUNDS IN MOUSE INTRAPERITONEAL INFECTIONS 

Infecting Bacterial Organism 
Ex< staphylococcus Escherichia 



NO. 



2 
3 
4 



5 172.0 
7 24.2 



35 
36 



aureus 



7.3 N.T. 

29.3 >120.0 

43.3' N - T - 

N.T. 

N.T. 



40.0 
44 .4 



14 .2 



11 
12 
15 
17 
21 
22 

23 

24 

25 

26 

27 

28 

2^ 88*7 



179.0 N - T - 



74 .3 



30 
31 
32 
33 

34 > 120 



35-8 
4,7 



37 62.9 



N.T. 
N.T. 



7.3 *°.3 



71.1 



3.3 ".0 



N.T. 



>360.0 N - T - 
1.7 56.2 
8.0 37.0 
71.3 N.T. 

N.T. 

>120.0 N.T. 
3.5 15.6 
3.5 70.9 
12.2 >120.0 

N.T. 



N.T. 
47.2 
N.T. 



38 



9ml >120.0 
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Table 8 (continued) 
IN VIVO EFFICACY OF ORALLY ADMINISTERED 
COMPOUNDS IN MOUSE INTRAPERITONEAL INFECTIONS 



10 



15 



20 



25 



30 



Infecting Bacterial Organism 

Ex. Staphylococcus Escherichia 
No . aureus coli 

ED 50 ED 50 



35 



39 


6.1 


>120.0 


40 


53 . 1 


N.T. 


41 


5 . 3 


>120 . 0 


42 


45 . 5 


K T 


44 


30.3 


F* • J. • 


45 


>120 . 0 


W T 

a>» . J. • 


46 


15 . 8 




51 


6 . 4 




52 


4 . 9 


J. \J • V 


57 


10, 8 




59 


4 . 3 


N T 

• X » 


62 


18 . 1 




67 


42.5 




68 


48.0 


N T 




X d • u 


8 5,0 


70 


51.7 


N.T. 


71 


>120.0 


N.T. 


72 


>120.0 


N.T. 


73 


59.5 


N.T, 


74 


96.6 


N.T. 


75 


130.9 


N.T. 


81 


>360.0 


>360.0 


82 


17.2 


29 .7 


83 


15.3 


10.5 


84 


>120.0 


N.T. 


85 


25.9 


N.T. 


86 


16.1 


>120.0 
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Jable 8 frontinued) 
IN VIVO EFFICACY OF ORALLY ADMINISTERED 
COMPOUNDS IN MOUSE INTRAPERITONEAL INFECTIONS 

Infecting Bacterial Organism 

Ex- staphylococcus Escherichia 

No aureus coli 

ED 50 E °50 



89 


3.3 


"IT T 
J. X . A 


90 


2.5 




91 


31.3 


fi . 1 - 


92 


27.6 


N - 1 - 


93 


48.4 


>1^U . u 


97 


62 .0 


N.I. 


98 


2.0 


29 .o 


99 


38.4 


N . T . 


100 


21.0 


>120 .O 


101 


20.2 


>12ft.0 


102 


56.9 


N.T. 


103 


62.9 


N.T. 


104 


4.4 


24 .8 


105 


5.7 


17.0 


107 


3.0 


82.2 


108 


4.5 


>120.0 


109 


58.9 


N.T. 


110 


11.4 


56.5 


111 


6.5 


71.5 


112 


5.1 


105.3 



ED - 50 percent effective fiose in mg/kg 
50 

N.T . » Not tested. 
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10 



15 



20 



25 



30 



35 



IN VIVO EFFICACY OF COMPOUNDS ADMINISTERED 
SUBCUTANEOUSLY IN MOUSE INTRAPERITONEAL INFECTIONS 

Infecting Bacterial Organism 

Ex. Staphylococcus Escherichia 

No . epidermidis coli 

ED 50 ED 50 

5 41.2 N.T. 

7 33.7 N.T. 

11 16.4 N.T. 

12 B9.8 N.T. 
15 24.9 N.T. 
17 24.9 N.T. 

22 N.T. 11.8 

23 N.T. N.T. 

24 N.T. N.T. 

25 83.6 >100.0 

26 N.T. 40.7 

30 57.4 >120.0 

31 >4.4 N.T. 

32 >4.4 N.T. 

33 8.6 N.T. 

34 49.6 N.T. 
36 7.4 >120.0 

38 4.8 60.4 

39 5.5 >120.O 

41 6.1 N.T. 

42 20.9 N.T. 

45 9.6 N.T. 

46 >13.0 91.0 
57 N.T. 12.9. 
67 18.6 99.0 
71 69.3 N.T. 
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Table 9 (continued) 
IN VIVO EFFICACY OF COMPOUNDS ADMINISTERED 
SUBCUTANEOUSLY IN MOUSE INTRAPERITONEAL INFECTIONS 

Infecting Bacterial Organism 

Ex< staphylococcus Escherichia 

No. 



et>idericidis gg 11 - 
>50 



H>*n ED 50 



10 72 15.2 

76 



N.T. 



77 
81 

82 9-6 



92 
93 
97 
98 



70.9 N - T * 
67.1 N.T. 



is B3 w.x. 

84 5- 6 



14.4 62 - 7 

11.7 



N.T. 

14.9 H.T. 



85 
86 
89 

20 9i 29.3 N * T 

46.6 



7.2 >120.O 
>4.4 N.T. 



N-T. 



16.3 >120.0 

33.6 N.T. 

>13.0 40 -° 

25 100 21.5 N - T - 

10.3 N - T - 
9.7 



101 
103 

104 >2.5 

105 >13.0 



108 > *- 4 

109 19.6 
HO >13.0 



N.T. 
N.T. 
57.2 



30 107 > 4.4 N ' T - 

N.T. 



N.T. 
25.0 



35 1 ED 5Q « 50 percent effective dose in mg/kg 
2 N.T. « Not tested. 



76 





15 



77 0127902 

WHAT IS CLAIMED IS: BP-6244-A 
1. A compound of the formula 

N O 

8 

(I) 

wherein, for the 1. and mixtures of the d and t 

10 stereoisomers of the compound. 

A is -NO -S(O) R. # -S(0)_-N=S(0) R_R . -SH. 
2 n 1 2 p 2 3 

O NR ? 
-SCR 4 . -COR 5 . -CONR 5 R 6 . -C-R 6 . -CN. -OR 5 . 

-NR 5 R 6 . -NCOR 4# -NS(0) n R 4 . alkyl of 1 to 5 

carbons, optionally substituted with one or 

more halogen atoms, alkenyl of 2-5 carbons or 

cycloalkyl of 3-8 carbons; 

is C^-C^ alkyl, optionally substituted 

with one or more halogen atoms, CN. NR_R- or 

5 t> 

C °2 R 8 : C 2~* C 4 alken y 1 2 " NR 9 R io : 
O O 

-N. ; -NHCR. ; -NZCR . ; -NX.- ; NR C X 
3 4 4 2 9 

-~NXZ + ; 

R 2 and R^ are independently C^-C^ alkyl 

or, taken together, are -(CH 2 ) q -; 
R^ is alkyl of 1-4 carbons, optionally substi- 
tuted with one or more halogens; 

R. and R_ are independently H. alkyl of 1-4 
30 5 6 

carbons or cycloalkyl of 3-8 carbons; 
R 7 is -NR & R 6 or -OR^; 
R. is H or alkyl of 1-4 carbons; 

o 

R 9 is H. C^-C^ alkyl or C 3 -C g cyclo- 
35 alkyl; 



20 



25 
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7B 

R 10 iB H# C l" C 4 alky1 ' C 2" C 4 alken y 1 ' 

C 0 -C„ cycloalkyl, -0R o or -NR R - 
34 o *a -ila 

R and R 11a are independently H or C^C^ 
alkyl, or taken together, are -(CH 2 ) r ~; 
X is CI, Br or I; 

Y is H. F. CI. Br or NO^ or A ana Y taken 

together can be -0(CH 2 ) t O-; 
Z is a physiologically acceptable cation; 
n is 0. 1 or 2: 
p is 0 or 1; 
q i6 3, 4 or 5; 
r is 4 or 5; 
t is 1, 2 or 3: 

TX n e _WP _K P-T? . -N-SfOl R or N : 

_ „ 2 * " ~ "13* 'XL 14 3 

R 12 is H, C 1 -C 1Q alkyl or C 3 ~C 8 cycloalkyl; 
R is H; C alkyl optionally substi- 

tuted with one or more halogen atoms; 

c -C,. alkenyl; C 0 -C_ cycloalkyl; phenyl; 

2 4 3 4 

-CH 2 OR 15 ; -CH(OR 16 )OR 17 ; -CH 2 S(0) v R I4 ; 

o 

CR 15 ; -OR 18 ; -SR 14 ; -CH 2 N 3 ; the amino- 
alkyl groups derived from a-amino acids 
such as glycine. L-alanine. L-cysteine, 
L-proline, and O-alanine; _NR i9 R 20 : or 
C(NH 2 )R 21 R 22; 
R, m ie C.-C. alkyl. optionally substi- 

14 1 4 

tuted with one or more halogen atoms; 

R, r is H or C.-C. alkyl. optionally substi- 

15 14 

tuted with one or more halogen atoms; 
R and R 1? are independently C^-^ alkyl 

or. taken together, are -( CH 2 *m~ ; 
R ie is C x -C 4 alkyl or C ? -C 11 aralkyl; 
R 19 and R 20 are independently H or C 1 ~C 4 

alkyl; 



0127902 
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R 21 R 22 are ^ nae P endentl y H * C i" C 4 

alkyl. C.-C. cycloalkyl, phenyl or. taken 

3 t> 

together, are -(CH 2 ) g -; 
ii is 1 or 2; 
5 v is 0, 1 or 2; and 

m is 2 or 3; 
6 is 2. 3, 4 or 5; 
or a pharmaceutical^ suitable salt thereof; 
provided that: 
10 1) when A is CH 3 S- # then B is not 

-N-C0 2 CH 3 ; 
2) when A is CH 3 SC> 2 -, then B is not 
CH. CH- 



15 -N-COCH 3 or -N-COCF 3 ; 



25 



3) when A is H 2 NS0 2 - and B is -N CR i 3 » 

then R 12 is H; 

4) when A is -CN. B is not -N 3 : 

20 5) when A is (CH 3 ) 2 CH. B is not NHCOCH 2 Cl. 

2. A compound of Claim 1 wherein, for the 1. 
and mixtures of the d and & stereoisomers of the com- 
pound . 

Y is H; 

A. substituted in the para position is -NC> 2 . 
-SCO)^ or -S(0) 2 -N=S(0) p R 2 R 3 : 
R 1 is C A -C 4 alkyl optionally substituted 
with one or more halogen atoms. C 2 ~ C 4 
alkenyl. -NR g R 1() . -N 3 . -NX 2 . -NR^X or -~NXZ + 
R 2 and R 3 are independently Cj^-Cj alkyl 

or. taken together, are -(CH 2 ) q -: 
R 9 is H. C^-C^ alkyl or C 3 -C 8 cyclo- 
alkyl; 

35 



30 
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eo 

R 1Q is H, C 2 -C 4 alkyl. C 2 ~ C 4 alKen y l < 
C 3 -C 4 cycloalkyl. -OR e or -NR^R^ 
X is CI, Br or I; 

Z is a physiologically acceptable cation; 
R e is H or C.-C. alkyl; 

8 14 

R and E Ua are independently H or C^-C^ 
alkyl. or. taken together, are -(CH 2 ) r ~; 
n is 0. 1 or 2; 
p ie 0 or 1; 
q is 3, 4 or 5; 
r is 4 or 5; 

B is -NH 2 . -N— C-R 13 . -N-S{0) u R 14 or N 3 ; 

R 12 is H. C 1 -C lc alkyl or C 3 ~C e cycloalkyl; 

R 13 is H: C x -C 4 alkyl optionally substi- 
tuted with one or more halogen atoms; 
C 2 -C 4 alkenyl: C 3 ~C 4 cycloalkyl: phenyl; 
-ch 2 or 15 ; -CH(OR 13 )OR 14 ; -ch 2 s(0) v r 14 ; 

-OR : -SR A ; the aminoalkyl groups 

1 8 14 
derived from a-amino acids such as 

glycine, L-alanine. L-cysteine. L-proline. 
and D-alanine; or - NR ig R 20 : 
is C -C 4 alkyl. optionally substi- 



14 



R 



tuted with one or more halogen atoms; 

is H or C.-C alkyl optionally substi- 
15 .-14 

tuted with one or more halogen atoms; 

R and R 17 are independently C^-C^ 

alkyl or. taken together, are -(CH^^-; 

R 18 is C A -C 4 alkyl or C ? -C 11 aralkyl; 

R ig is H or C 1 -C 4 alkyl; 

R 20 iE H ° r C l"°4 alkyl; 
u is 1 or 2; 

v is 0. 1 or 2; and 

m is 2 or 3; 



80 
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or a pharmaceutical^ suitable salt thereof; 
provided that: 

1) vhen A is CH 3 S- # then B is not 

& -N-C0 2 CH 3 ; 

2) when A is CH 3 S0 2 -. then B is not 

-N-COCH or -N-COCF : 

?I2? 

3) vhen A is H_NSO_- and B is -N — CR 
10 2 2 T3 

then Rj 2 is H. 
3. A compound of Cla.iin 1 wherein 
Y is H; 

A. substituted in the para position, is 

O 



15 



*S(0) n R 1 . N0 2 . -C-CH 3 . or -CH(CH 3 ) 2 ; 

'R 1 is C 1 -C 2 alkyl optionally substituted 

with one or more halogen atoms or NR_R • 

b 6 

R 5 is H or CH 3 ; 

R £ is H or CHL; 
20 6 3 

n is 0. 1 or 2 vhen R^ is alkyl or substi- 
tuted alkyl; n is 2 when R. is NR_R £ . 
4. A compound of Claim 1 wherein 
O 

B is -NH-C-R • 
25 10* 

R 13 is H, CH 3 . 0R 18 ' CHC1 2 . CH 2 C1 or 

CH 2 OR 15 ; 

- R 15 is H or C x -C 4 alkyl; and 
R 18 is C^-C^ alkyl. 



30 



5. A compound of Claim 1 vith the stereo- 
chemical configuration 



35 




vherein 
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A is -SCO)CH 3 . -S-CH 3 . -S(0) 2 CH 3 . 

S0 2 NH 2 . -COCH 3 or -CH(CH 3 ) 2 . 
6. A compound of Claim 1 with the stereo- 
chemical formula 




wherein 

B is -N-C-CH 3 . -N-C-OCH 3 or -N-C-CHClg. 

7. A compound of Claim 5 wherein 



H ° H ° H ? 

B is -N-C-CH 3 . -N-C-OCH 3 or -N-C-CHC1 2 . 

8. a compound of Claim 1 selected from (f)-N-/3- 
[4-(methylE U lfonyl)phenyl]-2-oxooxa2olidin-5-ylmethyl]- 

carbamic acid, methyl ester, 

t4 -( m ethylthio)phenyl]-2-oxoo X a 2 olidin-5-ylmethyl3car- 
bamic acid, methyl ester, 

(SL)-N-[3- 

[4-(methylsulfonyl)ph e nyl]-2-oxooxazolidin-5-ylmethyl]- 
f ormamide . 

[4-(methyl S ulfonyl)phenyl]-2-oxooxa 2 olidin-5-ylmethyl]- 
acetamide, 

(£)-N-t3- 

[ 4 -(methylthio)phenyl]-2-oxooxazolidin-5-ylm e thyl]acet- 
ami d e , 

30 ' (fi.)-N-[3- 

[4 -(aminoEulfonyl)phenyl]-2-oxooxa2olidin-5^ylinethyl]- 

acetamide. — 

1 (SL)-N-[3- 

[4-(methylsulfinyl)phenyl3-2-oxooxazolidin-5-ylmethyl]- 
acetamide . 
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dichloro-N-[3-[4-(roethylsulf onyl) phenyl ]-2-oxooxa2ol i- 
din-5-ylraethyl]acetaniide / 

(*)-N- 

5 [ 3-(4-isopropylphenyl)-2-oxooxazolidin-5-ylmethyl )- 
acetamidej and 

[ 3- (4-acetylphenyl)-2-oxooxazolidin-5-ylmethyl]- 
acetaroide . 

10 9. A compound having the formula: 



o 

A 

O 




15 ^-NHR 12 

da) 

wherein, for the £. and mixtures of the d and £ 
stereoisomers of the compound, 
R 12 is H, C 1 -C 1£) alkyl or C 3 ~C Q cyclo- 
20 alkyl. 

TO. A compound of the formula 




25 



(lb) 

wherein, for the £, and mixtures of the a and 1 
30 stereoisomers of the compound. 

R 12 is H. C 1 -C 1Q alkyl or C 3 ^C g cycloalkyl; 
R 13 is H; c 1 ~ c 4 alkyl optionally substi- 
tuted with one or more halogen atoms; 
C 2 -C 4 alkenyl; C-j-C^ cycloalkyl; phenyl; 

35 



83 



BNSDOCID <EP 0127902A2J_> 



0127902 

84 

-ch 2 or 15 : -CH(OR 16 )OR 17 : -ch 2 s(0) v r 14 : 
o 

CP _; -OR 18 : -SR 14 : the aminoalkyl groups 
derived from a-amino acids such as glycine. 
L-alanine. L-cysteine. L-proline. and D-ala- 
nine: -NR 19 R 2Q : " C(NH 2 )R 21 R 22; 
r is Cy-C^ alkyl. optionally substi- 
tuted with one or more halogen atoms: 
R is H or C x -C 4 alkyl. optionally substi- 
tuted with one or more halogen atoms: 
and R 1? are independently C^-C^ alkyl 
or. taken together, are -( CH 2 ) m" : 
*i B iE C l- C 4 3lkyl OI C 7' C H aralkyl: 

AB - j __«- -i,r « nr r -C 

R and R 2Q are inoepeuueut.j ~ -- - x 4 
alkyl: 

r and R 22 are independently H. Cj-C 4 
"alkyl. C 3 -C 6 cycloalkyl phenyl or. taken 
together, are -(CH 2 ) g -: 
ib is 2 or 3: 
v is 0. 1 or 2. 
s is 2. 3. 4 or 5. 
n A pharmaceutical composition comprising a 
suitable pharmaceutical carrier and an antibacterially 
effective amount of at least one conroound of claims 1 to 



R 16 



